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Outstandins  for  its  huse  size,  as  modern  and  efficient  as 
present  day  ensineering  can  make  it,  the  Bagnell  project 
is  a  source  of  justifiable  pride  to  the  Electrical  Industry; 
to  the  Union  E-ectric  Light  &  Power  Co.,  Owners,  and  to 
Stone  &  Webster,  Engineers  and  Constructors.  Signifi¬ 
cant  is  the  fact  that  all  Insulators,  Forged  Steel  Trunnion 
Clamps,  Fittings  and  Connectors  are  by  Lapp, 

LAPP  INSULATOR  CO.,  INC.,  LE  ROY,  N.Y.,  U.S.A. 
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Catalog  No.  273 

Combination  main  line,  range 
and  lighting  switch. 


CAPACITY: 

1 — 60  amp.  3-pole,  S.N.  Main 
Line  S'vitch. 

I — 60  amp.  3-pole  Range 
Circuit. 

4 — 30  amp.  Lighting  Circuits. 


Catalog  No.  273 
Circuit  Doors  Open 

Shows  range  circuits  dis¬ 
connected  and  fuses  attached 
to  door. 


uence 


I  Meter  Connection  Test  Block  Before  Meter) 


A  MURRAY  SAFETY  5 WC' 

FOR  EVERY  RANGE  REQUIREMEN 


From  the  very  beginning  of  the  electrical  industry, 
Murray  Safety  Switches  have  been  the  leaders.  Murray 
engineers  are  quick  to  sense  the  needs  of  the  industry 
and  are  accordingly  announcing  a  complete  line  of  range 
switches.  Herewith  is  shown  Catalog  No.  273  range  switch. 
A  new  special  8  page  pamphlet  is  available  to  those  interested 
in  Murray  Range  Switches.  Just  clip  the  coupon  or  write. 


Catalog  No.  273 
All  Doors  Closed 


METROPOLITAN  DEVICE  CORPORATION 
1250  Atlantic  Avenue,  Brooklyn,  N.  Y. 


Gentlemen  : 

Please  send  me  8  page  booklet  showing  complete 
of  range  switches. 
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Okoloom 
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Paper  Cables 

Super-tension  Cobles 

Splicing  Materials 


Performance  Depends  Upon  Inbuilt  Quality 


Okonite 
Insulated  Wires 
and  Cables 

Varnished  Combric 
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Okonite 
Insulating  Tape 

Manson  &  Dundee 
Friction  Tapes 
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Looking  backwards,  the  seasoned  operator  remembers  that  the 
best  materials  always  made  the  big  savings  in  maintenance  and 
-  prevented  disastrous  plant  breakdowns.  He  knows  that  the  en¬ 
gineering  millenium  of  uniform  quality  is  not  attained  in  practice,  and 
that  discrimination  in  selecting  material  is  the  only  watchdog  of  service. 

With  ever  increasing  and  more  important  power  loads,  the  need  for 
absolute  reliability  in  operation  and  of  avoidingexperimentsin  plant  re¬ 
moves  any  justification  for  purchasing  vital  equipment  on  a  price  basis. 

Buying  on  price  assumes  that  all  products  are  obtainable  on  exactly 
the  same  plane  of  excellence.  The  history  of  the  industry  reveals  the 
fallacy  of  this  course  when  applied  to  insulated  wires  and  cables. 
Specifcations,  alone,  cannot  insure  that  the  purchaser  will  gei  all  of 
the  qualities  required. 

The  Okonite  Company  has  specialized  for  f  fty-two  years  in  the  manu¬ 
facture  of  insulated  wires  and  cables.  The  world  knows  the  Brand  of 
Okonite  and  its  assurance  of  absolute  quality. 


THE  OKONITE  COMPANY 

Founded  1878 
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Shall  we  abandon  the  philosophy 
and  creed  of  our  people  for  1 50 
years  by  turning  to  a  creed  foreign 
to  our  people?  Shall  we  establish 
a  dole  from  the  federal  treasury? 
Shall  we  undertake  federal  owner¬ 
ship  and  operation  of  public  utilities 
instead  of  the  rigorous  regulation  of 
them  to  prevent  imposition?  Shall 
we  protect  our  people  from  the 
lower  standards  of  living  of  foreign 
countries?  Shall  the  government, 
except  in  temporary  national  emer¬ 
gencies,  enter  upon  business  proc¬ 
esses  in  competition  with  its 
citizens?  Shall  we  regiment  our 
people  by  an  extension  of  the  arm 
of  bureaucracy  into  a  multitude  of 
affairs? 

The  future  welfare  of  our  country, 
so  dear  to  you  and  to  me  for  our¬ 
selves  and  our  children,  depends 
upon  the  answer  given. 

HERBERT  HOOVER. 


—Lighting  and  traffic  safety 

■  proved  related  by  analysis  of 
Cleveland’s  adequately  and  inade¬ 
quately  lighted  streets.  Engineer 
sees  37  per  cent  of  night  fatalities 
as  avoidable — p.  1186. 


— New  and  efficient  steel  mill 
electrified  according  to  latest , 
practices.  Here  35,000  hp.  of 
electrically  operated  machinery  co¬ 
ordinates  production  steps.  Both 
a.c.  and  d.c.  used.  Continuity  of 
supply  assured — p.  1176. 
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Industridl  gas  an  off  -peak  load? 

— Electrolysis  by  off-peak  power  — Enameling  proves  economical 

offers  attractive  opportunities  in  when  properly  done  the  electric 

the  production  of  industrial  gases.  way.  Analysis  reveals  minimum 

Electrolytic  cells  at  the  power  rejects,  low  labor  cost  and  low 

house,  operated  under  direction  of  maintenance  expense  as  major  fac- 

load  dispatcher,  suggested  as  a  tors.  Operating  cycle  proves  im¬ 
practicable  expedient — p.  1182.  portant — />.  1168. 


Rural  service  gains  in  New  England 

—Organized  for  rural  service,  — Two  utilities  to  serve  bridge 

the  operating  subsidiaries  of  the  to  assure  perfect  service.  George 

New  England  Power  Association  NVashington  span  over  the  Hudson, 

have  added  3,800  farm  customers  one  of  the  longest  of  suspension 

to  their  lines  in  the  past  two  years.  bridges,  to  be  served  from  New 

Co-operation  and  organization  did  York  and  New  Jersey.  Airway 

it — p.  1173.  lighting  a  feature — />.  1161. 


Customers  aided  by  merchandising 

— Oregon  proves  a  contention,  — Washington’s  consent  decree 

long  held  by,utility,men,'that  pub-  may  be  modified  in  virtually  all  its 

lie  interest  demands  merchandis-  essentials  if  proposal  of  Public 

ing.  ..Facts  and  figures  marshaled  L'tilities  Commission  of  the  Dis- 

to  demonstrate  the  validity  of  trict  of  Columbia  is  made  effective, 

“maximum  usage  at  .  minimum  .  Rates,  already  among  the  lowest, 
rates”  idea — />.  1180.  would  go  lower — p.  1160. 


'  ,  Portland  group  in' Federal  Trade  quiz 


Public  Utility  Men  Advocate  Expansion  of 
Advertisins  Programs 


PROMINENT  executives  of  public 
utility  organizations  extolled  the  ad¬ 
vantages  of  a  liberal  advertising  policy 
in  addresses  made  before  the  Public 
Utilities  Advertising  Association,  which 
met  at  New  York  this  week  on  Tuesday 
and  Wednesday,  with  an  attendance  of 
2U(J,  its  sessions  forming  part  of  the 
annual  convention  of  the  Advertising 
federation  of  America. 

The  first  of  these  speakers  was 
George  B.  Cortelyou,  president  Con¬ 
solidated  Gas  Company,  New  York, 
who  asserted  that  the  executives  of 
most  utility  organizations  were  agreed 
more  than  ever  before  in  the  belief 
that  the  progress  of  their  companies 
would  depend  to  a  large  extent  on  ad¬ 
herence  to  sound  principles  of  educa¬ 
tion  and  promotion,  in  the  application 
of  which  advertising  would  play  a  lead¬ 
ing  and  perhaps  vital  part. 

“Within  recent  years,”  said  Mr. 
Cortelyou,  “the  need  for  public  under¬ 
standing  of  the  utility  business  has 
grow’ii  to  a  point  where  it  is  at  least 
equal  in  importance  to  the  technical  and 
economic  problems  w'hich  continue  to 
confront  us.  Co-operation  on  the  part 
of  the  public  is  as  necessary  as  that 
within  our  own  ranks,  in  order  to 
achieve  and  maintain  the  highest 
standards  of  efficiency  and  usefulness 
in  the  service  we  render.  Advertising, 
as  the  liaison  officer  of  the  utilities,  can 
do  much  to  create  an  intelligent  and 
enlightened  public  opinion  based  on  a 
>ympathetic  knowledge  of  our  mutual 
requirements  and  aims.  Public  utility 
advertising  thus  has  a  real  opportunity 
to  demonstrate  its  value  both  to  the 
organization  which  employs  its  facilities 
and  to  the  community  at  large.” 

William  H.  Hodge  of  Chicago,  vice- 
president  Byllesby  Engineering  &  Man¬ 
agement  Corporation,  defended  the 
utilities  against  their  political  de¬ 
tractors.  Asserting  that  the  term 
"power  trust"  was  the  publicity  slogan 
of  these  politicians,  he  said  that  there 
would  be  no  advertising  if  the  political 
ideas  advanced  by  them  were  to  become 
dominant. 

Irving  M.  Tuteur  of  Chicago,  presi¬ 
dent  of  the  Public  Utilities  Advertis¬ 
ing  Association,  announced  that  utility 
companies  would  be  urged  to  maintain 
and  if  possible  increase  their  advertis¬ 
ing  efiforts  in  the  daily  newspaper.s. 
“The  records  of  advertising  expendi¬ 
tures  of  public  utilities  show  that  ap¬ 
proximately  tw’o-thirds  or  more  of  our 
appropriations  are  invested  in  news¬ 
paper  space  and  that  this  percentage  is 
as  a  whole  increasing  each  year,”  Mr. 
Tuteur  said.  “This  condition  prevails 
solely  because  newspaper  advertising 


has  demonstrated  its  effectiveness,  econ¬ 
omy  and  sales  value  to  the  utilities.” 

Other  speakers  were  Owen  A.  Con¬ 
ner,  financial  editor  Philadelphia  Public 
Ledger,  and  W.  Bowe  of  the  General 
Electric  Company,  Schenectady. 

Edwin  Gruhl,  vice-president  North 
American  Company,  spoke  before  the 
main  association  on  Wednesday  on 
“Minus  Costs,”  or  those  which  yield 
benefits  far  in  e.xcess  of  the  sacrifices 
they  entail.  One  such  cost,  he  said,  is 
advertising,  the  principal  factor  in  les¬ 
sening  cost  of  distribution. 

T 

Utica  Rates  Readjusted 
to  Fit  Company’s  Fisures 

Accepting  as  correct  the  Utica  Gas  & 
Electric  Company’s  revised  figures  of 
revenue  (Electrical  World,  June  13, 
page  1089),  the  New  York  Public  Serv¬ 
ice  Commission  on  June  17  amended  its 

T 

UNDER  WATER  AND 
OVER  LAND 


One  of  the  six  reels  of  25-kv., 
three-conductor  General  Electric 
submarine  cable  for  installation 
between  the  Brigantine  and  Beach 
Haven  substations  of  the  Atlantic 
City  Electric  Company,  running 
under  many  bays  and  inlets  and 
connected  to  overhead  cable  on  the 
small  islands  between  the  two  towns. 


February  order  reducing  the  company’s 
income  by  $69,220  (in  addition  to  $182,- 
056  previously  deducted)  so  that  the 
amount  of  the  present  reduction  will  be 
®nly  $38,914,  making  the  total  reduction 
since  November,  1929,  $251,276.  This 
finding  is  predicated  on  insuring  the 
company  a  7  per  cent  return. 

T 

Industrial  Electrification 
oS  Viewed  by  A.I.S.E.E. 

“Such  competition  as  exists  today 
makes  it  necessary  to  electrify  older 
plants  and  to  be  constantly  on  the 
lookout  for  new  methods  and  new 
processes  which  will  effect  greater 
economies  in  production  costs  in  plants 
already  electrified.”  This  quotation 
expresses  the  tone  pervading  the  con¬ 
vention  of  the  Association  of  Iron 
and  Steel  Electrical  Engineers  at  Cleve¬ 
land  on  June  15  to  19.  It  is  taken 
from  the  report  of  the  electrical  de¬ 
velopments  committee  as  presented  hy 
its  chairman,  W.  H.  Burr  of  the  Lukens 
Steel  Company. 

This  theme  was  conspicuous  in  the  re¬ 
port  and  also  in  many  of  the  convention 
papers.  It  was  strikingly  apparent  in 
the  papers  on  twin-motor  drive  by 
R.  H.  Wright  and  H.  E.  Stokes,  West- 
inghouse,  and  on  motor  and  control 
equipment  for  cold-strip  mill  drives  by 
F.  Mohler,  General  Electric.  The 
former  paper  described  a  very  sig¬ 
nificant  development  in  the  application 
of  electric  power  to  reversing  mills 
producing  large  steel  shapes — the  sub¬ 
stitution  of  individual  motors  on  each 
roll  for  the  usual  single-motor  gear 
drive.  A  detailed  discussion  of  this 
development  will  appear  in  a  future 
issue  of  the  Electrical  World. 

Of  great  interest  is  the  reference  to 
electrical  control  in  the  committee  re¬ 
port  already  quoted.  This  reference 
expresses  “complete  faith  in  the  appli¬ 
cation  of  the  thyratron  type  of  tube 
in  the  broad  industrial  engineering 
field  to  the  same  amazing  extent  that 
the  high-vacuum  type  of  tube  has 
dominated  the  radio  communication  and 
broadcasting  field.” 

Indicative  further  of  the  disposition 
of  the  steel-mill  engineer  to  seek  out 
and  apply  new  developments  were  pa¬ 
pers  on  the  effect  of  “health”  lamps 
on  physical  wellbeing  and  efficiency 
and  on  conductors  for  heavy  alternat¬ 
ing  currents.  Another  paper  described 
the  channel  type  of  busbar  recently 
brought  out  by  the  Aluminum  Company 
of  America.  The  associated  interests 
of  the  electrical  engineer  in  beat 
applications  and  in  lubrication  were 
treated  in  a  series  of  papers  pre¬ 
sented  in  sessions  parallel  to  the  main 
meeting.  As  is  always  the  ca^e.  a 
feature  of  the  convention  most  valuable 
to  the  engineers  who  attended  was  the 
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ONE  FIRM  MAKES  MILLION  REFRIGERATORS  IN  FOUR  YEARS 


excellent  exhibition  of  equipments  and 
devices  for  steel-mill  electrical  appli¬ 
cations.  It  left  no  doubt  in  the  mind 
of  the  visitor  that  manufacturers  have 
fully  appreciated  the  need  for  constant 
ingenuity  implied  by  the  electrical  de¬ 
velopments  committee  report. 


Portland  and  Boise 
Companies  Under  Review 

Resuming  its  inquiry  into  public 
utility  matters  on  Tuesday  of  this  week, 
tlie  Federal  Trade  Commission  heard 
from  several  of  its  examiners  testimony 
concerning  the  financial,  engineering, 
management  and  distribution  operations 
of  Western  units  in  the  E'lectric  Bond 
&  Share  group.  As  announced  last 
week  the  three  Portland  companies  in 
this  group — Pacific  Power  &  Light, 
Xorthwestern  Electric  and  Inland 
Power  &  Light,  all  subsidiaries  of  the 
American  Power  &  Light  Company — 
and  the  Idaho  Power  Company  of  Boise 
are  the  ones  to  be  reviewed. 

Tracing  the  financial  history  of  the 
Pacific  Power  &  Light,  Edwin  T.  Har¬ 
ris  brought  out  that  properties  and  other 
net  assets  which  cost  the  American 
Power  &  Light  Company  $4,767,572 
were  sold  to  the  Pacific  company  for  a 
consideration  of  $10,447,000.  The  dif¬ 
ference  in  these  items  of  $5,679,428 
represents  excess  costs  to  the  last- 
named  company  over  costs  to  American 
Power  &  Light,  the  examiner  testified. 

Mr.  Harris  also  stated  that  the 
growth  in  book  values  of  fixed  capital 
from  the  organization  of  the  Pacific 
company  in  1910  to  the  end  of  1929 
amounted  to  $11,220,733  net,  after  re¬ 
tirements  and  property  sold.  Costs  of 
additional  plants  purchased  included  in 
that  amount  aggregated  $1,273,307, 
which  was  paid  in  cash. 


Aft  article  which  attracted  much  attention  in  the  N.E.L.A.  manufac¬ 
turing  exhibit  at  Atlantic  City  last  week  zvas  the  one  millionth  General 
Electric  refrigerator,  gold-plated  and  conspicuously  displayed.  In  the 
picture  it  is  flanked  by  M.  S.  Sloan  (left)  and  Gerard  Szvope.  Tonight 
Mr.  Szi'ope  presents  it  to  Henry  Ford  for  the  Edison  Institute,  oz’er  a 
nation-Zi'ide  radio  hook-up. 


part  of  this  electricity  “is  transmitted  merce  has  commenced  and  during  the 
tci  and  consumed  by  customers  in  North  thereof.  ...  , 

Carolina  and  tha.  .he  larger  par.  of  .he  ^"0"“  rerti 

.Station  use  in  South  Carolina  is  in  con-  thing;  it  is  a  part  of  the  process  of  ren- 
junction  with  and  incidental  to  such  dering  a  service,  and  no  electricity  can 
generation  of  electricity  in  interstate  be  commercially  generated  or  produced 
commerce.”  The  bill  continues:  except  as  an  inseparable  part  of  the  ser¬ 

vice  rendered.  Likewise  the  "kilowatt- 
As  the  demand  is  made,  the  electricity  hour”  is  the  measure  of  such  service  and 
demanded  is  instantly,  and  as  an  immedi-  not  a  measure  or  unit  of  material  things, 
ate  and  direct  result  of  said  demand,  gen-  The  plaintiff  further  avers  that  the  de- 
crated  at  plaintiff’s  said  station  specifically  fendants  threaten  to  assess  a  ta.x  against 
and  solely  for,  and  in  response  to,  that  all  electricity  generated  by  the  plaintiff, 
demand  and  use.  and  that  any  tax  levied  or  assessed  against 

The  meter  or  meters  required  by  said  the  electricity  so  generated  and  used  in 
tax  act  to  be  maintained  by  the  plaintiff  interstate  commerce  is  void  under  the  pro¬ 
will  record,  and  must  record,  expressed  visions  of  the  United  States  Constitution 
in  terms  of  kilowatt-hours,  the  mathe-  as  a  burden  on  interstate  commerce, 
matical  product  of  the  power  relation  in  The  tax  act  contains  no  provisioir  or 
the  electric  circuit  between  the  generators  means  for  measuring  or  computing  sep- 
of  said  system  in  South  Carolina  and  the  arately  the  amount  of  the  ta.x  as  applied 
receiving  devices  in  North  Carolina,  meas-  to  intrastate  as  distinguished  from  inter- 
ured  in  kilowatts,  and  the  duration  of  state  commerce  and  is  therefore  void  in 
time  over  which  that  relation  is  utilized,  its  entirety. 

measured  in  hours,  including  in  the  a  veto  of  the  energy  tax  bill  by  the 

measurement,  the  energy  expended  in  the  _ r _ i: _ _ 

system  to  meet  losses  and  other  neces-  ^^overnor  of  South  Carolina  was  un- 
sary  uses  incident  to  the  delivery  of  eii-  successfully  urged  in  a  vigorous  mes- 
ergy  to  such  receiving  devices.  The  meas-  sage  from  the  Charleston  Board  of 
urement,  therefore,  upon  which  the  tax  Trade,  with  800  members,  which  de- 
sought  to  be  imposed  by  said  tax  act  is  clared  that  "the  onward  march  of  the 
based  IS.  and  will  be.  a  direct  measure  p^hrietto  State  to  industrial  and  agri- 
of  the  magnitude  and  duration  of  inter-  i  •  i  .  ->  i  i  u  • 

state  commerce  in  electricity  or  electric  v'ultural  independence  would  be  im- 
energy  over  said  system,  after  said  com-  periled  by  it. 


Vwdlls  Lnersy  lax  Impost 
on  Interstate  Commerce 

Tii.\t  South  Carolina’s  new  revenue¬ 
raising  tariff  of  0.5  mill  per  kilowatt- 
hour  on  electrical  energy  generated  or 
sold  within  the  state  would  violate  the 
United  States  Constitution  by  placing 
a  ta.x  on  interstate  commerce  is  one  of 
the  main  contentions  made  by  the  Lex¬ 
ington  Water  Power  Company,  which, 
with  the  Broad  River  Power  Company, 
is  seeking  a  permanent  injunction 
against  the  collection  of  the  tax  (Elec¬ 
trical  World,  June  13,  page  1086). 

The  plaintiff  states  that  all  of  the 
electricity  generated  on  the  Saluda 
River  is  sold  at  wholesale  to  the  Caro¬ 
lina  Power  &  Light  Company  and  the 
Duke  Power  Company,  that  the  larger 
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STONE  &  WEBSTER’S  NEW 
OFFICE  BUILDING 


reported  on  it  adversely  and  recom-  failed,  and  the  bill  was  passed  by  24 
mended  that  a  state  commission  be  set  to  11.  An  attempt  to  prevent  utilities 
up  to  study  the  question  and  submit  a  from  merchandising  met  defeat  in  this 
report  to  the  next  Legislature.  The  session,  as  had  the  previous  effort  to 
report  held  that  the  question  is  purely  tax  electricity  i  cent  a  kilowatt-hour. 

a  legal  one  which  could  better  be  ,,rTo/-/^xTc-TXT  -n  l  h 

threshed  out  by  a  commission.  But  that  vVlSCONSIN.  The  bill  to  create  a 

recommendation  was  not  accepted.  state  utility  corporation  was  passed  by 

Efforts  of  private  interests  to  put  the  Seriate  on  June  11  by  a  vote  of  16 
municipally  owned  utilities  under  the  to  15.  Its  approval  by  the  Assembly  and 
jurisdiction  of  the  Illinois  Commerce  Governor  is  considered  certain.  The 
Commission  failed,  as  did  the  efforts  Loomis  municipa  competition  bill  and 
of  municipal  bodies  to  acquire  control  another  municipal  competition  bill,  fa- 
of  all  utilities  in  their  territory  by  thered  by  Senator  Langve,  were  both 
abolishing  the  Commerce  Commission  the  Senate  on  June  17  by  votes 

and  to  organize  utility  districts  to  in-  would  have 

elude  a  number  of  interdependent  cities,  allowed  municipalities  to  compete  with 
each  district  to  have  taxing  power.  P’'''ate  companies  which  are  already 
“What  killed  the  municipal  bills,”  said  serving  the  communities. 

Frank  A.  McCarthy,  chairman  of  the  _ 

House  committee  on  public  utilities  and 

transportation,  is  the  fact  that  stock  in  ii  ^  .  .  W/  IJ 

privately  owned  utility  corporations  is  liOW  ^OmmiSSIOn  Vv  OUlo 

held  by  such  large  numbers  of  people  Washinqton  Rates 

that  there  is  no  public  demand  for 

municipal  ownership.”  Proposed  modification  of  the  con- 

The  utilities  district  bill  was  tabled  sent  decree  under  which  electric  rates 
in  the  Senate  committee  on  corpora-  for  Washington,  D.  C.,  are  determined, 
tions  and  municipalities,  and  the  Senate  as  put  forth  by  the  Public  Utilities  Coin- 
bill  requiring  the  Commerce  Commis-  mission  of  the  District  of  Columbia  and 
sion  to  publish  a  comparative  statement  noted  last  week  (page  1088),  comprises 


More  than  one-third  of  the  nezv 
25-story  limestone  building  put  up 
by  Stone  &  Webster,  Inc.,  on  Broad 
Street,  .Vm'  York,  is  occupied  by 
that  firm  and  its  affiliated  companies. 


An  attitude  of  laisscc  fairc  concern-  Fewer  and  Regulation  in  Other 
ing  public  utilities  has  dominated  the  State  Legislatures 

Illinois  General  Assembly,  "hich  was  ALA B AM A.-The  Lower  House  has 

expected  to  adjourn  on  June  20  Only 

one  out  of  nearly  20  uti  ity  bills  had  increasing  the  license  tax  on  electric 
passed  both  branches  as  this  was  writ-  ^  ^ 

ten.  This  was  the  Snell  bill,  permitting  ^  introduced 

city  ofhcials  to  set  up  separate  funds  for  j,, 

proceeds  of  municipally  owned  public  p^,,,i^  c^ervice  Commission  jurisdiction 
utilities  and  to  invest  any  surplus,  which  ^  railroads  and 

passed  the  Senate  with  amendments  by  regulation  of  electric 

TT  ^  and  gas  companies  under  a  body  to  be 

House  for  concurrence  in  the  changes,  j-j^^wn  as  the  Public  Utilities  Commis- 
which  provide  that  the  municipal  utility  ^f  Alabama.  The  bill  makes 

fimds  established  shall  be  subject  to  specific  provision  for  determining  valua- 
audit  in  the  same  manner  as  are  private 
utilities. 

A  bill  providing  that  neither  the  FLORIDA. — The  Senate  in  special 

mayor  nor  commissioners  of  cities  un-  session  has  passed  a  bill  to  levy  a  tax 
der  the  commission  form  of  government  of  1^  per  cent  on  the  gross  revenue  of 
shall  be  officials  of  any  public  service  electric  and  gas  utilities,  including  those 
corporation  had  passed  the  House.  municipally  owned,  and  on  the  intrastate 
Representative  Barnes’  bill  to  prohibit  business  of  telephone  and  telegraph  corn- 
utility  companies  from  engaging  in  the  panies.  An  effort  to  exempt  municipal 
retail  business  is  dead.  A  subcommittee  gas  and  electric  plants  from  the  tax 
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period,  or  below  6^  tor  any  twelve 
months  period,  the  commission  shall 
promptly  increase  the  rates. 

In  the  opinion  of  the  commissioners 
all  of  the  benefits  of  the  consent  decree, 
without  its  disadvantages,  would  be  re¬ 
tained  by  the  proposed  modification  of 
the  existing  arrangement. 

T 

Ensineers  Investisate 
the  Skokomish  River 

Wide  engineering  studies  of  the 
Skokomish  River  are  to  be  made  by  the 
Tacoma  municipal  authorities  at  the 
behest  of  the  Federal  Power  Commis¬ 
sion,  because  of  the  city’s  proposed  fur¬ 
ther  diversion  of  the  waters  of  the 
stream. 

Hydraulic  studies  on  the  rivers’s  South 
Fork  will  be  made  under  the  supervision 
of  J.  V.  Gongwer,  who  has  been  super¬ 
intendent  of  hydraulic  design  and  con¬ 
struction  on  the  second  unit  of  the 
Cushman  power  project,  now  nearing 
completion.  A  study  of  the  valley  ground 
waters  will  be  made  under  the  direc¬ 
tion  of  Ross  K.  Tififany,  former  state 
supervisor  of  hydraulics.  These  studies 
will  have  an  important  bearing  upon  the 
suit  of  farmers  for  additional  damages 
for  diversion  of  the  waters  of  the  North 
Fork,  as  well  as  on  the  amount  of 
damages  to  be  incurred  by  diversion  of 
the  waters  of  the  South  Fork. 


Two  Utilities  to  Join  in 
Lightins  Hudson  Bridse 

Under  an  arrange.ment  similar  to  that 
now  in  effect  in  the  Holland  Tunnel, 
the  Public  Service  Electric  &  Gas  Com¬ 
pany  of  New  Jersey  and  United  Elec¬ 
tric  Light  &  Power  Company  of  New 
York  will  each  furnish  half  of  the  elec¬ 
trical  energy  for  illuminating  the  new 
George  Washington  Bridge  across  the 
Hudson  River.  The  span  will  be  lighted 
by  230  lamps  of  500  watts  capacity  each, 
spaced  on  opposite  sides  of  the  road¬ 
ways  on  the  bridge  proper.  These  lamps 
will  be  mounted  on  standards  18  ft.  high 
to  the  light  center  and  will  be  spaced 
approximately  90  ft.  apart  along  the 
length  of  the  roadway.  The  lamps  to  be 
serviced  by  each  company  will  be  stag¬ 
gered  or  alternated  so  that  if  one  of 
the  services  is  interrupted  half  of  the 
lamps  on  the  bridge  will  remain  lighted 
and  thus  provide  temporary  illumination 
for  the  entire  length  of  the  roadway. 

The  approaches  on  the  New  Jersey 
side  of  the  bridge  will  be  floodlighted 
from  e(|uipment  mounted  on  the  top  of 
two  ornamental  floodlighting  towers, 
which  are  to  be  100  ft.  in  height.  These 
towers  will  be  needed  on  account  of  the 
width  of  the  roadway  leading  out  from 
the  bridge  proper.  In  addition  to  the 
roadway  and  approach  lighting,  the 
cables  which  support  the  bridge  will  be 
lighted  by  200  lamps  of  50  watts  ca¬ 


pacity  each,  suspended  from  the  up¬ 
stream  and  down-stream  cables.  These 
lights  are  intended  to  show  the  general 
curve  of  the  cables  at  night  so  that 
aviators  may  avoid  them.  On  the  top 
of  each  of  the  tw’o  towers  on  the  bridge 
there  will  be  installed  two  Department 
of  Commerce  air  beacons. 

T 

Federal  Pov/er  Board 
Issues  Two  More  Permits 

A  preliminary  per.mit  covering  a 
project  on  the  Tellico  River  in  Tennes¬ 
see  has  been  issued  by  the  Federal 
Power  Commission.  The  applicant  is 
the  Mountain  Power  Company  of  Chat¬ 
tanooga,  which  desires  to  construct  a 
series  of  six  pow'er  dams  and  possibly 
three  storage  dams  in  a  sector  of  the 
river  22  miles  long.  It  is  planned  to 
install  55,000  hp.  McDonald  &  Com¬ 
pany,  Atlanta,  are  the  engineers  for  the 
apllicant. 

A  preliminary  permit  has  been  au¬ 
thorized  also  for  the  West  Penn  Power 
Company,  covering  a  possible  develop¬ 
ment  of  power  on  United  States  Dam 
No.  8  on  the  Allegheny  River.  This 
dam  is  now  under  construction.  The 
power  company  asks  permission  to  in¬ 
vestigate  the  possibilities  of  installing 
equipment  to  generate  31,000  hp.  at  the 
navigation  dam. 


T  T  ▼ 

ANCIENT  FORT  DEARBORN  CONFRONTS  CHICAGO’S  CENTENARY  SKYLINE 


— Understood  d  V"-1- 


When  the  Indians  burned  the  original  Fort  Dearborn  in  1813  Chicago,  had  it  existed,  would  have  had  its 
first  illumination;  but  it  would  not  have  compared  with  the  electric  one  seen  nightly  in  this  centenary  year 
of  the  city,  into  the  glare  of  which  the  photographers  have  brought  this  World’s  Fair  replica  of  the 

fa  neons  fort. 
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A  DISTRIBUTION  DEPARTMENT  ACCIDENT  CALENDAR 


A  novel  board  for  recording  accidents  in  the  distribution  department 
of  the  El  Paso  Electric  Company  has  been  installed  in  its  ser7'icc 
building.  Twelve  lamps  along  the  upper  border  provide  a  light  for 
each  of  the  tzvelve  months.  Below  is  a  rozo  of  31  lamps,  one  for  every 
day  in  the  month.  Red  lights  flash  on  and  off;  green  lights  burn  steadily. 

T  T  T 


Oregon  Grange  Asks  State 
to  Develop  Hydro  Power 

Movement  to  put  the  State  of  Oregon 
into  the  power  business  was  initiated 
June  1 1  by  the  Oregon  State  Grange, 
meeting  at  Medford,  through  the  adop¬ 
tion  of  a  resolution  authorizing  the 
executive  committee  to  draft  an  amend¬ 
ment  to  the  state  constitution  empower¬ 
ing  the  state  to  develop  hydro-electric 
power.  The  resolution  was  introduced 
l)y  Kenneth  Harlan  of  Carey  &  Harlan, 
Portland  rate  engineers,  with  the  state¬ 
ment  that  it  was  designed  to  carry  out 
the  public  ownership  policies  of  the 
late  George  Joseph,  recent  gubernatorial 
candidate,  and  of  Governor  Julius  Meier, 
elected  on  the  Joseph  platform. 

'I'he  proposed  amendment,  a  draft  of 
which  is  said  to  have  been  commended 
by  the  Grange  executive  committee,  is 
expected  to  empower  the  state  to  con¬ 
struct  generating  plants  and  transmis¬ 
sion  lines  and  tf)  wholesale  power  to 
private  corporatiotis  and  publicly  owmed 
utility  districts  and  municipalities.  The 
amendment  is  to  be  prepared  in  time  to 
be  initiated  at  the  next  general  election. 

T 

Rural  Service  Gains 
in  Southeastern  States 

Gain.s  A(;{;REGATiNr.  in  1930  more  than 
10,000  in  the  number  of  farms  with 
electric  service  in  the  seven  South¬ 
eastern  States — XMrginia,  North  Caro¬ 
lina.  South  Carolina.  Georgia,  Florida. 
Alabama  and  Tennessee — are  reported 
by  Chairman  E.  C.  Easter  of  the  rural 
electric  service  committee.  Southeastern 


Division,  N.E.L..A.  This  is  an  increase 
of  28.4  per  cent,  the  figures  for  Jan¬ 
uary  1,  1931,  being  46,393  and  those 
for  January  1,  1930,  36,154 — an  excel¬ 
lent  showing  for  a  year  of  bad  business. 

Seventeen  power  companies  have 
rendered  reports  which  show  that  they 
are  serving  116,000  customers  outside 
of  towns  with  1,000  or  more  population 
from  slightly  more  than  10,000  miles 
of  distribution  line.  Of  these  farmers 
23,956  use  an  average  of  892  kw.-hr, 
per  >iear  per  farm  as  compared  with  an 
average  annual  consumption  of  705 
kw.-hr.  a  year  ago,  an  increase  of  26.5 
per  cent.  The  companies  reported  143 
farm  customers  who  use  an  average  of 
8,430  kw.-hr.  per  year  per  farm.  In 
this  group  are  all  of  the  different  types 
and  sizes  of  farms  to  be  found  in  the 
Southeastern  States,  and  the  uses  of 
electricity  represented  are  only  those 
that  ean  be  satisfactorily  made  by  any 
successful  farms  of  the  same  types. 

T 

Nebraska  Rural  Service 
Makes  Moderate  Gains 

'Fwo  MEMBERS  of  tlic  department  of 
agricultural  engineering.  University  of 
Nebraska,  E.  E.  Brackett  and  E.  B. 
Lewis,  have  published  the  results  of  an 
inquiry  into  rural  electric  development 
in  that  state.  For  the  three  years  from 
1927  to  1930  a  greater  increase  than  in 
any  similar  period  was  recorded,  1,400 
farms  being  added  to  service  lines, 
bringing  the  total  to  approximately 
4,000. 

Municipal-plant  service  to  farms  is 
reported  as  almost  inconsiderable.  Re¬ 
ports  from  transmission-line  companies 


show  construction  costs  varying  from 
$650  to  $1,100  a  mile,  e.xclusive  of  trans¬ 
formers  and  service  connections,  with 
an  average  cost  of  $860.  Maintenance 
varied  from  $4  to  $50  a  mile  per  year, 
with  an  average  of  $26 ;  energy  loss  ran 
from  12  to  50  per  cent,  with  an  average 
of  26  per  cent,  and  operation  cost  varied 
from  $4  to  $20  per  mile,  with  an  aver¬ 
age  of  $12.50.  The  investigators  say 
that  there  is  general  acceptance  of  the 
view  that  farm-line  extensions  should 
be  self-supporting  and  that  each  line 
should  produce  an  income  to  the  contral 
station  of  from  $6  to  $10  a  month. 

Figures  included  show  average 
annual  revenue  from  designated  lines  of 
$124.63  a  mile  and  $70.84  a  consumer: 
annual  kilowatt-hour  consumption  per 
consumer.  467 :  revenue  per  kilowatt- 
hour,  15.3  cents;  average  customers  per 
mile,  1.64. 

▼ 

Scattered  Happenings  in 
the  Electrical  Sphere 

UNITED  STATES 

Mercury- V^apor  Turbine  for  Long  Beach 

.Southern  California  Edison  Company 
executives  are  studying  the  progress  of 
the  mercury-vapor  turbine  being  de¬ 
veloped  at  Schenectady  by  the  General 
Electric  Company,  with  the  view  of 
adopting  this  type  of  equipment  for  the 
next  100,000-kw.  unit  at  the  Long 
Beach  station,  according  to  an  an¬ 
nouncement  made  June  8  by  Fred  B. 
Lewis,  vice-president  and  assistant  gen¬ 
eral  manager. 

Bremo  Bluff  Station  Now  in  Service 

Construction  work  on  the  new  steam 
generating  plant  of  the  Virginia  Public 
.Service  Company  at  Bremo  Bluff,  Va.. 
is  virtually  completed  and  the  plant  will 
soon  be  placed  in  service.  It  has  an  ini¬ 
tial  installed  capacity  of  .30,000  kw., 
which  will  later  be  increased  to  100,000 
kw.  and  ultimately  to  200,000  kw.  It 
will  be  the  base-load  plant  for  the  entire 
interconnected  system  of  the  company, 
bringing  service  to  277  communities.  A 
double-circuit  66-kv.  transmission  line 
has  been  built  from  the  plant  to  Char¬ 
lottesville. 

Uniform  Rates  in  Indiana  Opposed 

In  a  cross-bill  filed  with  the  Public 
Service  Commission  of  the  state  the 
city  of  Bloomington,  Ind.,  oppose' 
strongly  the  application  of  the  Public 
Service  Company  of  Indiana  for  per¬ 
mission  to  adopte  a  uniform  tariff  in  its 
southern  Indiana  territory,  comprising 
67  communities.  The  city  wishes  to 
wage  an  independent  fight  for  lower 
rates,  and  its  views  are  understood  to 
be  shared  by  local  authorities  in  New 
Albany  also. 
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Rate  Revisions  in  Oregon 

Application  of  the  urban  domestic 
rate  to  the  rural  customers  of  the  Yam¬ 
hill  Electric  Company,  Newberg,  Ore., 
a  subsidiary  of  the  Pacific  Northwest 
Public  Service  Company,  has  been 
ordered  by  the  Public  Utilities  Commis¬ 
sioner.  The  former  rural  rate  had  a 
top  step  of  10  cents,  while  the  top  step 
of  the  urban  rate  is  only  8  cents.  A  re¬ 
adjustment  of  the  rural  rate  of  the  Port¬ 
land  General  Electric  Company  was 
effected  last  month  permitting  use  of 
farm  equipment  on  the  domestic  rate  up 
to  the  capacity  of  a  5-kw.  transformer. 
This  company,  which  serves  more  than 
7..S00  farms,  has  formed  a  rural  electric 
service  department  under  the  direction 
of  L.  C.  Moore.  A  reduction  in  all 
schedules  of  the  municipal  power  de¬ 
partment  of  Eugene,  Ore.,  which  has 
completed  its  steam  standby  plant,  has 
been  announced.  Domestic  rates  are 
reduced  13  per  cent,  commercial  light¬ 
ing  and  power  tariffs  approximately  9 
per  cent. 

Pennsylvania-Maryland  Merger 

A  change  in  the  set-up  of  the  Phila¬ 
delphia  Electric  Company’s  smaller  Sus¬ 
quehanna  River  territory  subsidiaries 
has  been  approved,  to  be  effected  through 
tlie  merger  of  the  Conowingo  Electric 
Light  &  Power  Company  (which  has 
been  sold  to  the  Southern  Pennsylvania 
Power  Company)  and  the  Northern 
Maryland  Power  Company  to  form  the 
Conowingo  Power  Company  and  the 
subsequent  sale  of  the  new  company  to 
the  Susquehanna  Utilities  Company,  a 
Delaware  corporation,  for  $555,038. 

Kansas  Gas  &  Electric’s  New  Building 

.A  new  architecturally  attractive  serv¬ 
ice  building  was  opened  in  Wichita  re¬ 
cently  by  the  Kansas  Gas  &  Electric 
Company  which,  costing  $400,000  and 
equipped  in  the  most  modern  manner,  is 
believed  to  be  the  finest  structure  of  its 
kind  in  the  state. 

Electro-Metals  Company  Gets  Damages 

.A  bill  appropriating  $250,000  to  re¬ 
imburse  the  Electro-Metals  Company, 
San  Francisco,  for  expenditures  on  an 
electrometallurgical  enterprise  on  the 
Lower  Klamath  River  has  been  signed 
by  the  Governor  of  California.  The 
company’s  extensive  and  authorized 
plans  for  this  100,000-kw.  enterprise 
were  frustrated  in  1924  when  an  act 
sponsored  by  the  California  Fish  and 
Game  Commission  made  it  unlawful  to 
erect  any  dam  in  the  Klamath  River  be-* 
tween  its  confluence  with  the  Shasta 
River  and  its  mouth. 

Holston  River  Project  Seeks  Approval 

A  hearing  will  be  held  by  the  Cor¬ 
poration  Commission  of  Virginia  on 
July  9  on  an  application  from  the  Hol¬ 
ston  River  Power  Company  of  John¬ 
son  City,  Tenn.,  for  permission  to  flood 


lands  on  the  Tennessee  border.  The 
company  desires  to  build  in  Tennessee 
an  earth-fill  dam  210  ft.  high  which  will 
back  up  Holston  River  water  for  20 
miles.  An  initial  34,500-hp.  plant  is  to 
furnish  power  for  electrochemical  and 
other  industries,  according  to  the  re¬ 
corded  application. 

New  Oklahoma-Arkansas  Link 

By  a  63-kv.  transmission  line,  nearly 
completed,  using  95-ft.  poles,  the  Lin¬ 
coln  Power  Company  plant  near  Howe, 
Okla.,  40  miles  southwest  of  Fort 
Smith,  Ark.,  has  been  connected  to  the 
latter  city's  distribution  system,  giving 
Fort  Smith  two-way  service  from  the 
adjoining  state,  a  line  from  Muskogee 
being  already  in  operation. 

Electrical  Merchandising  in  Kentucky 

Agitation  against  the  sale  of  elec¬ 
trical  appliances  by  light  and  power  com¬ 
panies  has  been  begun  by  the  Kentucky 
Hardware  &  Implement  Association, 
which  wishes  to  see  a  bill  forbidding  this 
practice  introduced  at  Frankfort  when 
the  Legislature  meets  next  year.  This 
year  there  was  no  session. 

Crisp  County  Plant  to  Advertise 

After  ten  months  of  continuous  opera¬ 
tion,  officials  of  the  Crisp  County  power 
plant  at  Cordele,  Ga.,  have  launched  a 
campaign  to  widen  its  availability,  ac¬ 
cording  to  Emmett  S.  Killebrew,  design¬ 
ing  engineer  of  the  county-owned 
development.  This  campaign  will  em¬ 
brace  eight  weeks  of  national  advertis¬ 
ing  to  induce  new  industries  to  settle  in 
Crisp  County  tax-free  under  certain  con- 
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Coming  Meetings 

American  Society  of  .A^ricultaral  Engi¬ 
neers  —  Arnes.  Iowa.  June  22-25. 
Raymond  Olney,  St.  Joseph,  Mich. 

American  Institute  of  Electricai  Engi¬ 
neers  —  Summer  convention,  Ashe¬ 
ville,.  X.  C.,  June  22-26;  Pacific 
Coast  Division,  Lake  Tahoe,  Calif., 
Aug.  25-28.  F.  L.  Hutchinson,  33 
VV.  39th  St.,  New  York. 

Pacific  Coast  Section,  N.E.E..4. — Del 
Monte,  Calif.,  June  24-27.  K.  I. 
Dazey,  447  Sutter  St.,  San  Francisco. 

Camp  Co-operation  XI  —  Association 
Island,  Henderson  Harbor,  X.  Y. 
July  27-31.  Society  for  Electrical 
Development,  420  Lexington  Avenue, 
New  York. 

Rocky  Mountain  OiviHion,  N.E.E.A. 
— Stanley  Hotel,  Estes  Park,  Colo., 
Sept.  2-4.  G.  E.  Lewis,  367  Gas  & 
Electric  Bldg.,  Denver. 

Electrochemical  Society — Hotel  Utah, 
Salt  Lake  City,  Sept.  2-5.  C.  G. 
Fink,  Columbia  University,  New 
York. 

Pennsylvania  Electric  Association  — 
Bedford  Springs  Hotel,  Bedford 
Springs,  Pa.,  Sept.  9-11.  H.  A. 
Buch,  Telegraph  Bldg.,  Harrisburg, 
Pa. 

Empire  State  Gas  and  Electric  Associa¬ 
tion — The  Sagamore,  Bolton  Landing, 
Lake  George,  N.  Y.,  Sept.  10-11.  C. 
H.  B.  Chapin,  Grand  Central  Termi¬ 
nal,  New  York. 

New  England  Division,  N.E.E.A.— 
Poland  Springs  House,  South  Po¬ 
land,  Me.,  Sept.  28-30.  Miss  O.  A. 
Bursiel,  20  Providence  St,  Bostoo. 


ditions,  as  well  as  to  increase  the  local 
use  of  electricity,  especially  for  heating 
purposes.  According  to  ^Ir.  Killebrew. 
the  gross  receipts  of  the  plant  are  now 
$100,000,  which  is  enough  to  pay  operat¬ 
ing  expen.ses,  interest  on  bonds,  and  re¬ 
tire  a  part  of  the  principal. 

Mackinac  Island  Submarine  Cable 

Completion  this  summer  of  the  work 
of  laying  16,000  ft.  of  high-voltage  sub¬ 
marine  power  cable  to  connect  Mackinac 
Island  with  the  upper  Michigan  pen- 
in.sula  is  promised  by  the  Edison  Sault 
Electric  Company  and  the  Mackinac 
Power  Company.  This  is  the  first  step 
in  a  program  to  be  completed  this  year 
which  will  bring  hydro-electric  power 
from  St.  Mary’s  River  at  Sault  Ste. 
Marie  to  St.  Ignace,  Mich.,  and  thence 
to  the  island. 

Violet  Rays  for  Seaside  Hotel  Patrons 

A  new  system  of  lighting  with  ultra¬ 
violet  rays  is  being  installed  in  selected 
rooms  of  the  Ritz-Carlton  Hotel  at 
Atlantic  City.  Separate  circuits  on  each 
light  fixture  will  control  separate  bulbs 
for  reading,  so  that  unpropitious  weather 
outdoors  need  not  prevent  patrons  from 
basking  in  the  sun. 

CANADA 

Abitibi  Power’s  260-Mile  Line 

In  the  coming  year  hydro-electric 
power  will  reach  the  Sudbury  min¬ 
ing  field  of  northern  Ontario  over  a 
132-kv.,  260-mile  transmission  line 
running  to  Abitibi  Canyon,  68  miles 
north  of  Cochrane.  The  power  is  being 
developed  by  the  Ontario  Power  Serv- 
ive  Corporation,  a  subsidiary  of  the 
Abitibi  Power  &  Paper  Company. 

Beauhamois  Complications 

Bankruptcy  proceedings  against  the 
Transportation  &  Power  Corporation 
resulting  from  disputed  legal  fees  have 
given  a  new  turn  to  that  company’> 
action  for  $10,000,000  against  R.  O. 
Sweezey  and  others  and  the  Beauhamois 
Power  Corporation.  The  action  against 
Beauhamois  is  what  led  to  the  appoint¬ 
ment  of  parliamentary  committee  to 
investigate  the  company  (Electrical 
World,  June  13,  page  1087).  An 
interim  receiver  has  been  appointed  to 
take  over  the  Transportation  &  Power 
Corporation  books,  but  the  company  is 
contesting  the  receivership  order. 

ABROAD 

Second  Part  of  Scotch  Power  Scheme 

A  start  has  been  made  with  the  second 
stage  of  the  British  Aluminium  Com¬ 
pany’s  hydro-electric  power  project  at 
Lochaber,  Scotland.  This  work  entails 
the  raising  of  the  water  level  'of  Loch 
Treig  by  about  36  ft.  through  the  con¬ 
struction  of  a  tunnel  aqueduct  between 
Loch  Laggan  and  Loch  Treig  and  a 
dam  at  the  end  of  the  latter. 
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No  time  for  executive  blues 

Both  President  Hoover  and  Leonard  P. 

Ayres  said  this  week  that  the  depression 
has  reached  a  stage  at  which  the  fear  and  appre¬ 
hension  of  executives  are  the  greatest  stumbling 
blocks  to  recovery.  They  call  for  appraisal  of  the 
other  side  of  the  picture,  the  President  observing 
that  the  empty  hole  in  the  doughnut  should  not 
focus  the  entire  sight. 

Other  authorities  believe  that  the  resistance 
level  of  the  depression  has  been  reached  and 
approve  the  counsel  of  courage  and  faith  as  the 
means  to  get  business  out  of  the  doldrums. 
Under  these  conditions  there  is  every  inducement 
for  the  utilities  to  take  the  lead.  They  have 
suffered  less  in  net  earnings  than  any  other  busi¬ 
ness;  they  are  in  such  intimate  contact  with  com¬ 
munities  and  individuals  that  their  positive  influ¬ 
ence  can  be  made  especially  effective;  they  have 
the  greatest  undeveloped  markets  waiting  devel¬ 
opment,  and  they  have  the  incentive  to  protect 
the  American  system  by  stimulating  their  em¬ 
ployees  and  friends  to  renewed  efforts  for  business 
recovery. 

Yet  in  many  instances  utility  executives  are 
showing  fear  and  apprehension,  especially  those 
in  financial  control  and  in  a  financial  environment. 
They  have  rubbed  elbows  with  bankers  and  suc¬ 
cumbed  to  the  disease  of  timidity  and  deflation. 
These  policies  have  been  reflected  in  local  man¬ 
agements  to  the  detriment  both  of  new  business 
and  the  morale  of  employees.  Too  frequently 
the  orders  have  been,  “Spend  no  capital,  no  matter 
what  the  returns,  and  cut  expenses  to  absolute 
essentials.’’  There  is  no  construction,  so  engi¬ 
neers  and  construction  forces  are  eliminated. 
There  is  no  money,  so  new  business  cannot  be 
acquired,  improved  equipment  cannot  be  pur¬ 
chased  and  more  economical  operation  cannot  be 
put  under  way. 


This  executive  policy  is  bad  business  and  bad 
public  relations.  Under  the  present  trying  eco¬ 
nomic  and  political  conditions  every  effort  should 
be  made  to  improve  employee  morale,  operating 
efficiency  and  sales  technique.  It  is  no  time  for 
executives  to  have  the  blues,  even  though  it  is  a 
time  for  expert  business  management.  Fear  and 
apprehension  will  not  become  epidemic  if  cour¬ 
ageous  and  alert  utility  executives  inspire  inactive 
colleagues  to  climb  out  of  the  slough  of  despond. 

Test  case  might  restore 
free  sale  of  equipment 

IN  EXTENDING  desired  protection  to  house¬ 
hold  equipment  distributors  on  their  install¬ 
ment  sales  a  recent  amendment  to  the  personal 
property  law  of  New  York  State  puts  a  serious 
handicap  in  the  way  of  business.  Under  this 
amendment  the  conditional  bill  of  sale  must  con¬ 
tain  a  description  of  the  real  property  involved 
and  the  name  of  its  owner,  thus  virtually  becom¬ 
ing,  when  officially  recorded,  a  mortgage  on  the 
real  property,  subordinate  to  prior  mortgages. 

Formerly  distributors  of  elevators,  heaters, 
refrigerators  and  similar  equipment  simply  had 
a  conditional  bill  of  sale  filed  in  the  county  clerk’s 
office.  There  was  no  question  of  a  lien  on  the 
real  property.  After  abuses  had  led  to  the  in¬ 
troduction  of  the  amendment  referred  to,  some 
title  and  mortgage  companies  found  a  way  of 
safeguarding  their  interest  by  withholding  final 
payment  to  the  builder  until  he  presented  a  clean 
bill  of  health  for  all  the  equipment  he  may  have 
contracted  to  buy  on  installments.  Where  this  is 
not  obtainable  they  demand  subordination  of  the 
seller’s  rights  in  such  equipment,  leaving  him  vir¬ 
tually  without  security. 

As  a  result  of  this  allegedly  unwarranted  intcr- 
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ference  with  the  free  sale  of  goods  some  of  the 
largest  manufacturers  have  stepped  aside  and 
prefer  to  lose  the  business  rather  than  to  take  the 
risk  involved.  A  large  volume  of  the  business 
has  in  consequence  recently  gone  to  smaller  con¬ 
cerns. 

Although  the  title  and  mortgage  companies 
appear  to  have  the  whip  hand  at  the  moment, 
manufacturers  and  distributors  believe  that  their 
action  is  untenable.  Texas  courts  have  held  that 
refrigerators  in  an  apartment  retain  their  char¬ 
acter  as  personalty  and  that  the  conditional 
vendor  can  remove  them  “as  against  a  prior 
mortgage  of  the  building,  since  they  did  not  im¬ 
pair  the  security.”  With  slight  variations  New 
York  State  and  Florida  courts  have  taken  the 
same  stand.  A  most  important  decision  came 
from  the  Supreme  Judicial  Court  in  Suffolk 
County,  Mass.,  on  March  3,  1931,  which  re¬ 
versed  a  prior  decision  by  another  court  and  held 
that  two  compressor  units  and  54  refrigerators 
in  an  apartment  house  were  not  real  estate  but 
personal  property,  title  to  which  remained  in 
the  seller  until  the  full  payment  of  purchase  price, 
“except  the  piping,  which  runs  through  the  walls 
and  partitions.”  A  test  case  in  New  York  State 
might  change  the  entire  situation. 


Air  conditioning  to  the  front! 

II  F4AS  come  to  pass  that  a  railroad  coach  has 
been  made  more  comfortable  than  homes  and 
expensively  equipped  private  offices.  The  Balti¬ 
more  &  Ohio  Railroad  has  installed  air-condition¬ 
ing  apparatus  on  passenger  cars  that  maintains 
purified  air  at  constant  temperature  and  constant 
humidity.  There  is  no  central  air-conditioning 
plant  on  the  train,  but  a  standardized  unit,  con¬ 
sisting  of  heater,  refrigerator  and  air  washer, 
driven  by  a  gasoline  engine,  is  provided  on  each 
car. 

If  it  is  considered  good  business  to  operate 
these  units  on  railroad  cars  by  the  use  of  gaso¬ 
line  engines,  it  should  be  better  business  to  use 
standard  units  with  motor  drives  in  private 
homes,  offices  or  public  places.  There  are  thou¬ 
sands  of  homes  and  private  offices  where  money 
to  purchase  comfort  and  convenience  is  available. 
There  are  stores,  theaters  and  restaurants  where 
thousands  of  dollars  are  spent  annually  to  attract 


and  please  customers.  These  would  certainly  not 
object  to  spending,  a  comparatively  small  amount 
to  provide  a  comfortable  temperature  and  clean 
air  for  themselves  and  their  clients.  Enterprising 
utility  executives,  in  co-operation  with  manufac¬ 
turers,  might  well  take  the  initiative  and  install 
air-conditioning  equipment  in  their  own  private 
offices  and  homes  and  also  develop  the  available 
markets.  Load  builders  of  the  electrical  indus¬ 
try  should  not  allow  railroad  men  to  make  them 
trail  new  business  paths  for  very  long. 


Prejudices  on  the  other  side  too 

Frequently  enough  it  has  been  said  that 
the  principal  obstacle  in  the  way  of  any  large 
economy  of  national  scope  through  the  intercon¬ 
nection  of  utility  and  industrial  power  plants  is 
the  disinclination  of  utility  executives  to  think  of 
their  occupation  in  any  other  light  than  as  sup¬ 
pliers  of  electrical  energy.  Though  this  charge 
is  undoubtedly  true  in  too  great  a  number  of 
cases,  it  must  in  fairness  be  recognized  that  as 
great  an  obstacle  lies  in  the  disposition  of  many 
executives  and  engineers  of  large  industrial  firms 
to  regard  their  operations  in  the  generation  of 
electricity  with  complacent  self-sufficiency  and  to 
look  upon  utility  proposals  for  interconnection 
with  suspicion  and  distrust. 

It  is  natural  that  high  executives  of  industrial 
companies  should  primarily  be  occupied  with  the 
problems  of  their  own  business  and  that  they 
should  rely  greatly  upon  the  opinions  of  their 
engineers  and  plant  operators  in  matters  affecting 
electricity  supply  for  manufacturing  processes. 
It  is  natural  also  that  these  engineers  and  plant 
executives,  having  been  long  accustomed  to  an 
isolated  plant  as  a  part  of  the  manufacturing 
economy,  should  be  predisposed  to  a  continuance 
of  independent  electrical  operation.  To  a  con¬ 
siderable  extent  these  men  fear  for  their  owm 
positions,  which  might  be  threatened  or  abolished 
by  utility  participation  in  their  particular  power- 
supply  problems.  To  a  degree  also  they  lack 
knowledge  of  cost  accounting  and  are  deficient  in 
commercial  sense,  being  therefore  unable  to  ap¬ 
preciate  the  economic  advantages  that  might 
accrue  from  a  utility  connection. 

However,  just  as  the  resistance  of  the  utility 
executives  will  be  worn  away  by  continued  and 
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increasingly  pertinent  discussion  of  the  problem, 
so  as  well  will  the  balky  disposition  of  the  engi¬ 
neer  in  industry  be  overcome.  The  remedy  is 
the  same  in  both  cases.  Discussion  creates 
opinion,  which  in  turn  bears  down  heavily  on 
prejudice  and  in  time  obliterates  it.  Then  the 
facts  can  prevail. 

Electricity  and  gas 
do  not  mix  well 

Gas  and  electricity  seem  to  have  been  invested 
with  more  or  less  natural  antipathy  toward 
one  another.  Gas  in  a  circuit  breaker  is  no  un¬ 
mixed  blessing  because  of  its  explosive  rupturing 
tendency.  Gas  in  the  interstices  of  cable  insula¬ 
tion  is  a  source  of  distress  and  harmful  waste  of 
energy.  More  recently  we  have  learned  that 
magnetic  hysteresis  losses  are  due  to  gas  between 
the  magnetically  orienting  molecules.  “Hipernik” 
bars  the  v'iscous  gas  and  prevents  its  interference 
with  the  hectic  magnetic  reversals  of  the  mole¬ 
cules. 

As  concerning  gases  of  a  different  breed,  the 
electric  currents  in  cables  resent  the  present  of 
those  gases  in  ducts  and  manholes,  occasionally 
manifesting  the  displeasure  by  precipitating  a  bit 
of  highway  excitement.  Even  gas  in  a  kitchen 
range  irritates  the  electrons,  which  long  for  an 
opportunity  to  supplant  the  usurper.  The  lack  of 
amity  in  this  field  is  not  so  different  from  that  in 
the  storage  battery,  where  gas  is  expelled  when 
electricity  forces  its  way  in.  Many  gases  of  dif¬ 
ferent  behavior  work  with  or  against  electrons. 

Verily  it  seems  that  gas  and  electricity  were 
not  destined  to  mix.  Fortunately  they  do  occa¬ 
sionally  live  together  in  tolerant  restraint  under  a 
single  corporate  master,  but  even  here  the  mutual 
irksomeness  displays  itself  once  in  so  often  in 
contradictory  advertising  claims.  So  far  this  lack 
of  concord  and  affection  between  the  two  ele¬ 
ments  has  resulted  in  more  victories  for  the  elec¬ 
trons  than  for  their  gaseous  competitors.  But 
the  former  will  do  well  to  recognize  that  gas  still 
has  much  the  upper  hand  in  the  field  of  space 
heating  and  may  even  some  day  have  to  be 
acknowledged  as  the  principal  source  of  the  heat 
through  which  nature’s  potential  energies  find 
their  expression  in  the  amazing  usefulness  of  the 
electron. 


Why  not  humanize  credit 
and  collection  technique? 

Prospective  customers  in  forming  their 
initial  opinion  of  the  “personality”  of  a  utility 
are  influenced  by  the  degree  of  rigidity  they  meet 
in  obtaining  service  and  also  by  the  promptness 
with  which  the  work  is  done.  The  established 
customer,  likewise,  is  prone  to  assume  an  unfavor¬ 
able  attitude  if  a  harsh  routine  is  employed  in 
connection  with  any  temporary  failure  to  pay. 
These  two  moments  in  a  customer’s  relations  with 
the  company  stand  out  far  above  the  intervening 
months  and  years  of  smooth-functioning  service 
and  unobtrusive  billing.  Their  psychological 
prominence  justifies  a  degree  of  attention  to  these 
business  details  in  proper  proportion  to  their 
bearing  on  the  good  will  of  the  community,  for 
in  the  last  analysis  the  good  will  of  the  com¬ 
munity  is  merely  an  aggregate  of  individual  senti¬ 
ments  and  prejudices  founded  principally  on  such 
episodic  experiences. 

Why,  for  example,  when  a  customer  moves 
should  there  be  for  each  company  that  leaves  the 
service  instantly  available  two  that  disconnect 
service?  Why  should  a  big  company  be  content 
with  initial  deposits  from  seven  per  cent  of  its 
customers  while  another  company  with  one- 
twentieth  as  many  customers  requires  deposits 
from  all  of  them?  Why  should  not  the  estab¬ 
lished  credit  standing  of  the  customer  be  investi¬ 
gated  in  the  first  instance  and  periodically  in  con¬ 
nection  with  the  waiving  or  return  of  the  deposit? 
Just  how  much  more  vigor  is  appropriate  for  a 
utility  dealing  with  a  “slow-pay”  customer  than  is 
current  practice  with  commodity  retailers  recov¬ 
ering  on  defaulted  installment  payments? 

Here  are  elements  intimately  affecting  the  cus¬ 
tomer’s  kindliness  of  feeling  toward  his  utility. 
There  can  be  only  one  fundamental  answer  to 
each  of  the  questions.  The  diversity  of  treat¬ 
ment  that  prevails  as  disclosed  by  a  recent  survey 
report  of  the  customers’  records  committee  of  the 
N.E.L.A.  Accounting  National  Section  is  some¬ 
thing  which  should  lead  to  a  more  nearly  common 
denominator  and  thus  aid  public  relationship  at 
the  very  point  where  much  of  it  goes  awry — the 
customer’s  pocketbook  and  his  justifiable  sense 
of  individuality  and  pride.  Credits  and  collec¬ 
tions  offer  a  tangible  approach  to  practical  public 
relations. 
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Economic  Operation  of 


Electric  Enameling  Furnace 


By  A.  M.  YOUNG 

Public  Scn’ice  Company  of  Xorthcrn  Illinois,  Chicago,  III. 


A  DIFFERENCE  of  nearly  13  per  cent  in  the  net 
rate  for  furnace  energy  from  one  month  to  the 
-next  was  disclosed  by  a  recent  study  of  an  electric 
enameling  operation  in  the  jdant  of  the  Chicago  Hard¬ 
ware  Foundry  Company  at  North  Chicago,  Ill.  This 
difference  was  caused  by  varying  incidences  of  furnace 
demand  on  total  plant  demand.  Although  the  customer 
had  proved  conclusively  that  the  recently  installed  elec¬ 
tric  furnace  was  producing  economically  a  quality  of 
work  that  had  been  impossible  with  the  previous  oil- 
fired  furnace  operating  under  like  conditions,  the  electric 
heating  division  of  the  Public  Service  Company  of 
Northern  Illinois  made  an  exhaustive  study  of  the 
operation  of  the  installation.  From  a  standpoint  of 
quality  of  product  and  economy  of  operation  the  results 
of  this  study  fully  justified  the  customer’s  conviction, 
and  in  addition  presented  conclusive  proof  that  there  are 
additional  savings  to  be  made  in  using  the  electric  fur¬ 


nace,  by  taking  cognizance  of  certain  of  its  inherent 
operating  characteristics. 

The  object  in  making  this  study  was  threefold, 
namely,  to  determine  the  results  obtained  from  the  elec¬ 
tric  furnace  with  respect  to:  (1)  Production.  (2) 
Power  cost.  (3)  Improving  operating  methods. 

The  furnace  in  question  is  a  215-kw.,  ribbon-resistor, 
box-type  unit,  with  a  rated  maximum  temperature  of 
1,700  deg.  F.,  and  is  equipped  with  a  standard  type  of 
recording  temperature  control.  In  preparing  the  mate¬ 
rial  for  firing  in  this  furnace  the  “wet”  process  of 
enameling  is  used.  All  material  enameled  is  cast  iron. 
The  products  that  pass  through  the  furnace  are  as 
varied  in  weight,  size,  .shape  and  in  use  as  it  is  possible 
to  conceive  and  among  the  products  enameled  will  be 
found  water  tanks  for  mechanical  water  coolers.  These 
tanks  occupy  a  cubic  foot  and  weigh  50  lb.,  yet  following 
these  into  the  furnace  may  be  a  load  of  penholders  but 
a  few  inches  square  and  weighing  only  a  few  ounces. 

Information  on  the  production  of  this  furnace  was 
obtained  throughout  six  days  of  normal  furnace  opera¬ 
tion.  A  careful  study  of  the  results  secured  during  the 
production  test  brought  out  a  number  of  interesting 
facts.  It  was  immediately  evident  that  the  great  varia¬ 
tion  in  material  had  a  decided  effect  upon  the  economies 
possible  in  the  furnace.  It  is  easily  seen 
that  where  a  furnace  is  running  on  a  produc¬ 
tion  basis,  with  only  one  or  two  types  of 
finished  products,  the  time,  temperature, 
weight  of  support  bars  and  arrangement  of 
charge  can  be  so  adjusted  that  economies 
can  be  effected  which  are  impossible  with  a 
furnace  doing  jobbing  work. 

The  customer’s  power  is  purchased  on  a 
demand  and  energy  charge  basis,  the  de¬ 
mand  charge  being  made  on  the  maximum 


Furnace  handles  variety 
of  products 

Just  out  of  the  heating  chamber  is  a  load 
of  fifteen  refrigerator  part.s,  each  weighing 
.’»0  lb.  Ready  to  go  in  are  300  flat  iron¬ 
sides  of  H  lb.  each.  Penholders,  bathroom 
hardware  .sets  in  many  shapes  and  colors, 
sandwich  shop  chair  backs  in  black  and 
scarlet,  stove  parts,  street  light  canopies, 
practically  every  kind  of  enamel  cast-iron 
article  i)asses  in  and  out  of  this  furnace. 
.\nd  quality  is  burned  into  every  piece. 
.Votice  the  clean,  well-lighted  room,  kept 
that  way  easily  because  of  the  cleanliness 
of  the  electric  furnace. 
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half-hour  demand  of  the  month;  hence,  in  calculating 
the  furnace’s  portion  of  the  demand  charge  the  half-hour 
demand  of  the  furnace  which  occurred  simultaneously 
with  the  plant  maximum  half-hour  demand  must  be 
known.  The  results  obtained  from  the  study  made  of 
the  furnace  and  plant  demands  are  shown  in  the  graphs. 
In  these  figures  the  half-hour  demand  of  the  plant  is 
plotted  with  the  coinciding  half-hour  demands  of  the 
furnace.  The  grajihs  represent  conditions  on  the  days 


of  the  months  when  the  billing  demands  occurred  for 
the  furnace. 

These  results  show  conclusively  the  decided  economy 
of  starting  the  furnace  early  enough  in  the  morning  so 
that  it  will  reach  the  required  temperature  before  other 
equipment  of  the  plant  is  started,  it  being  during  this 
period  that  the  furnace  establishes  its  maximum  demand. 
This  demand  is  particularly  large  on  Mondays  or  days 
following  a  holiday  or  a  shutdown.  This  becomes  evi- 


t2  6  12  6  12 

A.M.  P.M. 


Effects  of  furnace  load  on  customer’s  demand 


For  the  month  of  March  the  energy 
consumption  of  the  furnace  was  36,160 
kw.-hr.  In  calculating  the  power  cost 
of  the  furnace  for  the  month,  both  the 
demand  and  consumption  are  figured  at 
the  increment  or  lower  rate  portion  as 
the  furnace  has  added  to  the  existing 
demand  and  energy  consumption  of  the 
plant. 


Demanil  CharKr: 

88  kw.  at  $1.75  =  . $154.00 

Enertry  CharKe; 

36,lfi0  kw.-hr.  at  0.8  cent  = . .  289.28 


$443.28 

10  per  cent  di.soount .  44.33 


$398.95 

3  per  cent  discount .  11.97 


$386.98 

Net  rate  =  1.07  cent.s  per  kilowatt-hour. 

Suppose  that  instead  of  having  a 
chargeable  furnace  demand  of  88  kw. 
the  furnace  had  been  started  late  in  the 
morning,  allowing  the  high  demand,  due 
to  bringing  the  furnace  up  to  temper¬ 
ature,  to  account  for  a  portion  of  the 
maximum  half-hour  demand  of  the  total 
plant.  This  would,  at  a  maximum,  in¬ 
crease  the  chargeable  furnace  demand 
to  165  kw.  Note  the  effect  of  this  upon 
the  power  cost : 


Demand  Charice: 

165  kw.  at  $1.  75  = . $288.75 

Energy  Charge: 

36,160  kw.-hr.  at  0.8  cent  =  .  .  289.28 


$578.03 

10  per  cent  di.scount .  57.80 


$520.23 

3  per  cent  di.seount .  15.60 


$504.63 

Net  rate  rr  1.4  cent  pier  kilowatt-hour. 

Here  might  have  been  a  net  rate, 
chargeable  to  the  furnace,  23  per  cent 
larger  than  the  actual  rate  had  not  the 
funiace  operators  realized  the  desir¬ 
ability  of  controlling  the  time  of  the 
furnace  maximum  demand. 

This  example  represents  a  situation 
which  might  frequently  occur,  for 
although  the  demand  of  88  kw.  is  low, 
it  often  happens  that  a  furnace  demand 
of  considerably  in  excess  of  165  kw.  is 
registered,  particularly  if  the  furnace 
is  cold. 

Take  the  very  conservative  condition 
shown  in  the  April  graph,  when  the 
maximum  plant  demand  was  780  kw.,  of 
which  the  furnace  accounted  for  130  kw. 
The  energy  consumption  of  the  furnace 
for  the  month,  of  which  this  demand 
is  a  basis  for  the  demand  charge,  was 
39,520  kw.-hr. 


Demand  charge: 

130  kw.  at  $1.  75  . $227.50 

Energy  Charge: 

39,520  kw.-hr.  at  0.8  cent  .  316.16 


$543.66 

10  per  cent  discount .  54.37 


$489.29 

3  per  cent  di.seount .  14.68 


$474.61 

Net  rate  =  1.2  cents  per  kilowatt-hour. 

If,  how’ever,  the  period  during  which 
the  furnace  was  brought  up  to  temper¬ 
ature  had  fallen  within  the  peak  demand 
period  of  the  plant,  the  maximum  de¬ 
mand  accountable  to  the  furnace  would 
increase  to  160  kw.,  with  these  results: 


Demand  Charge: 

160  kw.  at  $1.75  = . $280.00 

Energy  Charge: 

39,520  kw.-hr.  at  0.8  cent  =..  316.16 


$596.16 

10  per  cent  discount .  59.62 


$536.54 

3  per  cent  discount .  16.10 


520.44 

Net  rate  =  1.32  cents  per  kilowatt-hour. 

This  would  have  been  an  increase  of 
9  per  cent  in  the  power  cost  of  the 
furnace  had  not  the  operators  again 
realized  the  desirability  of  co-ordinating 
furnace  starting  with  the  plant  demand. 
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How  records  were  kept 

The  (lata  indicated  by  the  column 
heads  were  scrupulously  deter¬ 
mined  for  every  one  of  the  five 
days  of  the  production  study. 
Krom  these  records  the  sum¬ 
mary  of  performance  was 
derived. 


Runs 


•Vt.  of  Type  Number  Weight  Total 

Support  of  of  per  Wt.of 

.  Bara _ work  pieces  Piece  Charge 

Preheat 
95 


Ueter 
Reading 
Const. = 


1  15  50  750  0218 

232.5  2  36  17  612  0239 

155  2,4,3  14,19,11  17,6j,8  449.5  0257 

12  0275 


Pounds  Time  Time 

oar  Kw.Hr.  In  out  Time  Temp.  Ho. 

Charge  Total  Fur-  Fur-  per  Deg.  of 

i£l _ fbl  ^a^e  naee  Chg^. _ £ _ 


(leiii  when  a  summary  of  furnace  demands  shows  an 
averatjc  maximum  furnace  demand  for  week  days  of 
]57  kw..  while  the  average  for  Mondays  or  days  follow¬ 
ing  a  shutdown  is  215  kw. 

It  is  evident  that  the  plant  peak  demand  is  not  due 
])rimarily  to  the  electric  furnace,  for  in  no  case  does 
the  furnace  ])eak  demand  occur  simultaneously  with  the 
plant  demand.  In  the  March  graph  the  furnace  reached 
a  jieak  of  ai^proximately  1 50  kw.  at  7 :30  a.m.,  the  plant 
peak  heing  515  kw.  During  the  next  half  hour  the  elec¬ 
tric  furnace  demand  dropped  to  125  kw..  while  the  total 
plant  demand  rose  to  approximately  790  kw.  A  further 
study  of  the  demand  curves  will  indicate  other  intervals 
when  similar  conditions  occur. 

.Summarizing  those  factors  in  furnace  operation  which 
have  a  definite  effect  upon  its  economy,  the  following 
are  important  and  are  apt  to  be  overlooked : 

The  weight  of  support  bars  per  charge  should  be  kept 
to  a  minimum,  both  by  using  the  lightest  available  pieces 
practical  and  by  reducing  the  number  used  per  loading 
as  much  as  possible. 

Each  charge  should  be  loaded  with  a  maximum 
amount  of  jwoduct. 


7iT5  Tiw 
9.12  7:55  8:38 

7.52  8:40  9:18 

6.28  9:20  9:55 

8.77  9:57  10:32 

4.32  7.34  10:34  11:04 

^.35  11.4  11:06  11:34 

8.57  11:36. 


The  furnace  should  be  started  early  enough  in  the 
morning,  particularly  on  mornings  after  a  shutdown,  so 
that  the  abnormal  demand  due  to  starting  the  furnace 
will  not  fall  within  the  time  of  the  peak  demand  of  the 
remainder  of  the  plant. 

No  time  should  be  lost  between  charges  at  noon  hour. 

After  a  careful  analysis  of  the  results  obtained  from 
the  operation  of  this  electric  furnace  it  is  evident  that 
the  high  quality  of  enameling  is  economically  possible 
through : 

1.  Reducing  of  “rejects”  to  a  negligible  per  cent  by 

(a)  .Accurate  control  of  furnace  temperature. 

(b)  Even  distribution  of  heat  throughout  the  furnace. 

2.  Low  labor  cost. 

3.  Low  maintenance  cost. 

Add  to  these  features  the  use  of  a  minimum  floor 
space  and  ideal  working  conditions  and  it  is  easy  to 
understand  the  rapid  advancement  of  electric  heat  in 
industry  over  the  past  few  years. 


What  Six  Days^  Study  of  Furnace  Operation  Showed 


During  the  six  days  of  operation,  rep¬ 
resented  by  the  accompanying  summary, 
89,548  lb.  of  iron  passed  through  the 
furnace,  or  an  average  of  14,929  lb.  per 
day.  This  includes  both  charge  and 
support  bars.  However,  the  actual  daily 
total  of  iron  passed  through  the  furnace 
varies  from  14,339  lb.  to  15,788  lb.  This 
variation  is  to  be  expected  due  to  job¬ 
bing  work.  For  the  same  reason  the 
difference  in  energy  consumption  per 
day  can  be  accounted  for,  this  variation 
being  between  the  limits  of  1,479  and 
1,345  kw.-hr.  i)er  day.  This  excludes, 
of  course,  the  first  day  of  operation, 
when  the  energy  necessary  to  preheat 
the  cold  furnace  raised  the  daily  con¬ 
sumption  to  1,577  kw.-hr. 

The  furnace  was  operated  for  enamel¬ 
ing  purposes  a  total  of  77  hours  out  of 
the  possible  144  hours,  or  53.5  per  cent 
of  the  total  time.  This  indicates  that 
the  furnace  is  being  operated  satisfac¬ 
torily  with  respect  to  time  in  operation. 

For  every  pound  of  material  fired  in 


Total  WeiKlitR:  L<b. 

Support.*:  . 35,142.25 

Charge . 54,406.55 

Total  . 89,548.8 

Total  consuraption — 8,657.58  kw.-hr. 
Pounds  per  kilowatt-hour: 

Ba.sed  on  total  iron  in  furnace. .  10.35 
Rased  on  total  charge  only..  6.28 
Hr.  Min. 

Total  time  of  operating  furnace. .  77  03 

Rate  of  production,  lb.  per  minute. .  11.77 
(This  figure  is  ba.sed  on  weight  of 
total  charge  only  and  includes  pre¬ 
heating  periods,  loading  and  unloading 
periods  and  idle  periods  at  noon.) 
Maximum  demand  of  furnace,  kw. ..160 
,  ,  1.  .  8,657.58  kw.-hr.  , 

160  kw.  X  77.0a  hr. 
.\verage  time  of  charge  in  fur¬ 
nace,  minute.s  =  28. S 

Average  WeiglitN:  Lb. 

Support  bars  per  operation  =  264 

Charge  per  operation  =  408 

Fired  =  2.58 

Heaviest  piece  fired  50 

Lightest  piece  fired  .  =  0.375 

Pounds  of  support  used  per 

pound  of  charge  =  0.646 

Total  Number: 

Pieces  fired  =  21.056 

Oi>erationa  =  133 


the  furnace,  it  was  necessary  to  heat 
0.646  lb.  of  support  bars.  Here  is  an 
item  which,  if  improved,  would  show  a 
considerable  saving  over  a  year’s  opera¬ 
tion,  as  every  pound  of  iron  which 
enters  the  furnace  requires  a  definite 
amount  of  energy  to  heat  it.  For  ex¬ 
ample,  in  one  load,  when  the  weight  of 
the  support  bars  was  0.127  lb.  per 
pound  of  charge,  it  was  possible  to  se¬ 
cure  an  economy  of  10.02  lb.  of  charge 
fired  per  kilowatt-houi,  while  on  an¬ 
other  run  the  support  bars,  weighing 
0.894  lb.  per  pound  of  charge,  an 
economy  of  only  7.02  lb.  of  charge  fired 
per  kilowatt-hour  was  obtained. 

There  are,  of  course,  marked  limita¬ 
tions  in  the  reduction  of  the  ratio  of 
weight  of  support  bars  to  weight  of 
charge.  Due  to  the  shape  and  w’eight 
of  certain  pieces,  this  ratio  will  be  in¬ 
herently  large.  However,  it  is  to  be 
remembered  that  any  reduction  in  un¬ 
necessary  iron  placed  in  the  furnace 
would  be  most  economical. 
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Engineers  Make  Noise 
a  Joint  Problem 

Electrical  engineers  are  conscious  of  their  civic  re¬ 
sponsibility  in  meeting  the  public  demand  for  noise 
mitigation,  but  find  several  impediments  to  a  rapid  dis¬ 
charge  of  the  duty.  These  difficulties  seem  to  lie  in  three 
directions — measurement,  design  and  mitigation.  All 
these  phases  of  the  subject  were  discussed  at  the  recent 
A.I.E.E.  district  meeting  at  Rochester,  electrical  and 
mechanical  engineers  of  the  utility  and  manufacturing 
branches  of  the  industry  being  joined  by  physicists  and 
acoustical  engineers  in  a  joint  effort  to  advance  the  art 
in  all  these  respects. 

No  more  significant  index  of  the  state  of  the  accous- 
tical  measurement  art  can  be  given  than  the  apparent 
need  at  the  meeting  for  the  posting  of  a  chart  of  prevail¬ 
ing  scales  of  sound  measurement  and  the  request  of  the 
presiding  officer,  P.  L.  Alger,  that  each  author  and  each 
discussor  announce,  before  proceeding,  just  which  scale 
his  meters  and  data  followed.  Some  of  these  scales  were 
built  on  the  decibel  system,  others  were  linear  or  arbi¬ 
trary  ;  further  discrepancies  are  noted  in  the  varying 
magnitudes  assigned  to  the  starting  point  of  the  scale 
and  the  value  corresponding  to  a  “just  painful”  in¬ 
tensity  of  sound.  It  is  evident  that  noise  mitigation,  in 
order  to  make  progress,  must  depend  on  the  provision 
of  a  standard  scale  which  must  also  have  some  fixed 
point  of  departure  if  it  incorporates  the  decibel  feature 
for  expressing  successive  magnitudes.  The  discussion 
seemed  to  favor  the  decibel  scaling  and  the  adoption  of 
some  appropriate  magnitude  of  pressure  in  dynes  per 
square  centimeter  (for  example,  0.001  dynes)  as  repre¬ 
senting  the  arbitrary  threshold  value  of  noise  for  the 
average  ear  at  1,000  cycles  per  second.  The  other  so¬ 
cieties  interested  are  to  continue  this  investigation  with 
the  expectation  that  such  standardization  can  be  arrived 
at  in  a  reasonable  time.  Until  that  can  be  done  it  must 
be  admitted  that  the  art  of  noise  and  sound  measurement 
is  at  the  stage  where  illumination  was  30  or  -40  years  ago. 

Meters  to  measure  sounds  and  noises,  in  addition  to 
conforming  to  the  prevailing  scale  of  units,  are  needed  to 
perform  two  somewhat  dififerent  functions.  One  of  these 
is  to  evaluate  noise  in  terms  of  its  auditory  disagree¬ 
ableness.  The  other  is  to  analyze  the  comjiosition  of 
noise  more  or  less  independently  of 
the  synthesizing  characteristics  of 
the  human  ear.  The  detrimental 
aspect  of  noise  rests  primarily  in 
a  vague  property  of  disagreeable¬ 
ness,  unmeasurable  except  in  terms 
of  the  components  unless  the  instru¬ 
ment  is  weighted  in  its  response  to 
imitate  the  average  ear’s  selective 
behavior.  Further  than  that  the 
electrical  engineer  is  especially  in¬ 
terested  in  having  a  meter  which 
would  be  highly  selective  in  sepa¬ 
rating  adjacent  harmonics  of  the 
fundamental  60-cycle  frequency, 
which  is  their  principal  encounter. 

Various  meters  were  described  and 
demonstrated  at  the  session. 


The  group  of  papers  dealing  with  the  origination  of 
noise  in  electrical  machinery  and  apparatus  generally 
attributed  to  the  stator  most  of  the  noise  from  rotating 
machines.  Pole  frequency  establishes  a  chain  of  com¬ 
ponents  associated  with  double  the  line  frequency;  the 
tooth  spacing  contributes  the  bulk  of  the  higher  fre¬ 
quency  components.  Air  gap  forces  are  large  determin¬ 
ing  factors  and  it  is  not  strange  that  apparatus  is  prone 
to  create  noise  from  this  source  when  it  is  recognized 
that  common  flux  densities  give  pulls  of  the  order  of 
45  lb.  per  square  inch.  Both  rotating  machines  and 
regulators  disclose  on  analysis  a  tendency  to  create 
elliptical  distortions  and  vibrations  which  tend  to  pre¬ 
dispose  the  direction  of  propagation  of  the  resulting 
noise.  In  most  cases  the  mitigation  hinges  upon  effect¬ 
ing  the  structural  design  of  the  machine  in  such  manner 
that  there  is  minimized  tendency  to  have  resonance  be¬ 
tween  the  mechanical  structure  and  the  electrical  or  mag¬ 
netic  impulse.  Transformers  seem  to  have  a  tendency  to 
emit  more  noise  at  no  load  than  when  loaded. 

Mitigation  of  noise  in  existing  installations  is  much 
more  a  matter  of  isolation  than  of  absorption.  Mounting 
on  elastic  supports  and  inclosure  of  apparatus  both  have 
this  for  their  objective.  Consequently  the  elastic  mount¬ 
ing  is  desired  to  have  a  minimum  of  damping  and  of  pro¬ 
gressive  compressibility.  The  advocates  of  rubber  cite 
its  superiority  in  these  respects,  but  several  reported  suc¬ 
cessful  use  of  cork.  Isolation  of  the  lower  frequency 
components  seems  to  solve  most  of  the  difficulty,  the 
higher  frequency  elements  apparently  disappearing  au¬ 
tomatically  in  the  process.  In  the  case  of  belted  ma¬ 
chinery  it  is  essential  to  provide  a  mounting  rigid 
enough  to  insure  stable  belt  behavior,  otherwise  cyclic 
fluctuation  of  belt  speeds  will  introduce  new  contribu¬ 
tions  to  machine  vibration. 

Incidentally,  the  study  of  existing  noise  in  stations  and 
substations  reveals  the  fact  that  reflections  and  other  fac¬ 
tors  tend  to  produce  considerable  modification  of  the 
sound  distribution  along  any  particular  radius  from  the 
seat  of  its  origin.  It  is  therefore  desirable  to  make  many 
measurements,  much  as  was  necessary  in  connection  with 
the  determination  of  spherical  candlepower  from  lumi¬ 
nous  sources.  The  same  phenomena  raise  the  question 
in  connection  with  the  calibration  of  the  instruments — 
shall  they  be  calibrated  in  the  open  where  reflections  and 
spurious  distribution  are  at  a  minimum  or  shall  they  be 
calibrated  in  baffled  rooms  to  exclude  the  effect  of  reflec¬ 
tions  ? 

Isolation  of  noise  by  inclo.sure  gives  rise  to  two  diffi- 


Prevailing  Noise  Scales  Must  Soon  Give  Way  to  a  Single  Standard 


1 

2 

3 

4 

5 

6 

7 

8 

Name 

Pressure 
Dynes  per 
.Sq.Cm. 

Intensity 

.Sensation 

Level 

Loudness 

Noise 

Level 

Sound 

Level 

Masking 

Deafening 

.Scale . 

Linear 

Decibel 

Decibel 

Decibel 

Decibel 

Decibel 

Decibel 

Arbitrary 

Reference  point 
dynes/cm*. .  . 

0 

6.5 

Threshold 

Threshold 

0  001 

0  01 

Threshold 

Threshold 

Reference  fre¬ 
quency  . 

1,000 

700 

Street 

noise 

1,000 

1,000 

Warble 

Buss 

Weighted- . 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Uses  ear 

Uses  ear 

Just  painful . 

2,500 

50 

Examples 

130  130 

125 

105 

115 

100 

Just  audible.  .  . . 

0.0005 

—80 

0 

0 

—5 

—  25 

0 

0 

Average 

residence . 

0.05 

—45 

32 

35 

30 

10 

20 

20 

Notes  on  the  above  scales.  I.  Tremendoiis  range,  no  relation  to  audibility,  ignores  frequency  weighting 
of  ear.  2.  Weighted  for  ear  characteristics.  4.  Mixed  standard  but  of  prescribed  composition.  7,  8.  Based 
on  screening  effect  of  warble  or  bust,  differential  or  incremental  in  nature. 
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culties,  -  Tn  the  first  instance  inclosure  accentuates  the 
difficulties  of  ventilation,  so  much  so  that  ventilation  and 
noise  mitigation  are  likely  to  exist  as  companion  prob¬ 
lems  in  much  of  future  design.  In  addition  the  inclosure 
itself,  unless  properly  designed,  is  likely  to  add  large 
surface  areas  to  those  from  which  sounds  can  emanate, 
'file  use  (»f  canvas  joints  in  air  ducts  has  been  found  to 
curtail  the  transmission  of  noise  from  the  machine  in¬ 
closure  to  the  vent  and  the  building  structure. 

▼ 

Guessing  Ground  Resistances 


With  both  ground  wires  disconnected,  the  tower  in 
r|UCstion  measured  25  ohms  and  with  both  ground  wires 
connected,  via  the  suspension  links,  the  tower  tested  16 
ohms,  indicating  a  large  amount  of  resistance  in  the  sus¬ 
pension  links,  d'he  low  resi.stance  of  25  ohms  for  this 
particular  tower  was  obtained  by  means  of  additional 
electrodes  spaced  half  way  between  the  tower  legs  on 
all  four  sides  and  some  additional  electrodes  also,  all  of 
which  were  connected  to  the  tower.  The  electrodes  were 
treated  with  salt. 

A  pair  of  standard  test  rods  ^  in.  in  diameter  and  4  ft. 
long  were  used  as  reference  electrodes.  The  resistance 
of  the  return  current  electrode  was  found  to  be  2,200 
ohms  and  the  resistance  of  the  iiotential  probe  6,450 
ohms.  The  difference  in  these  two  electrodes  shows 


how  impossible  it  is  to  “guess”  at  resistance  values  and 
their  very  high  values  indicate  the  danger  of  attempting 
to  make  ground  tests  without  a  full  knowledge  of  the 
reference  electrode  resistances.  - 

Some  tests  recently  conducted  on  the  premises  jof  a 
large  chemical  plant  di.sclosed  the  following  values:  A 
connection  was  made  to  a  No.  0000  ground  wire  run¬ 
ning  from  some  transformer  ca.ses  to  the  general  water 
piping  .system  supplying  the  plant  and  the  resistance  was 
found  to  be  zero,  the  measurement  probably  being  correct 
within  one-  or  two-hundredths  of  an  ohm.  Wdiile  zero 
is  a  frequent  “guess”  for  a  water  supply  system,  this  is 
the  first  case  in  which  the  author  has  ever  found  an 
actual  zero  resistance  ground.  A  ^-in.  test  rod  4  ft.  in 
the  ground  measured  ^  ohm  and  6  in.  in  the  ground 
measured  5  ohms.  These  values  resulted  from  the  fact 
that  the  entire  property  is  filled  in  for  a  depth  of  several 
feet  with  slag  and  refuse  from  the  chemical  processes 
carried  at  the  plant  and  what  would  generally  be  taken 
to  be  earth  or  soil  is,  in  fact,  practically  a  solid  plate  of 
very  low-resi.stance  materials. 

It  is  interesting  to  note  that  the  development  of  ground 
testing  meters  has  reached  a  point  where  it  was  possible 
to  make  all  of  the  foregoing  measurements,  ranging 
from  a  few  hundredths  of  an  ohm  to  more  than  6,000 
ohms,  with  a  single  meter  giving  direct  readings  of  the 
resistance  values  without  any  calculations  or  corrections 
for  the  high  resistance  test  probe  involved  hi  some  of 
the  tests. 

T  T  T 

Nested  Conduits  Conserve  Space  for  Ventilating  Lines 

Ceiling  height  in  corridors  of  tall 
office  buildings  is  usually  reduced  liy 
ventilating  ducts  and  pipe  runs  for 
various  building  services.  To  con¬ 
serve  as  much  as  possible  of  this 
height  for  other  necessary  services  it 
is  necessary  to  design  the  electrical 
conduit  runs  so  that  the  bends  shall 
not  consume  much  headroom  and 
crossings  be  compacted  to  utilize  fully 
all  available  channels  between  floor 
beams.  The  illustration  was  supplied 
by  Janies  A.  Walsh,  engineer  L.  K. 

Comstock  &  Company,  and  shows  an 
intricate  nesting  job  in  the  Empire 
State  building  in  New  York  City. 
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Is  a  Risky  Procedure 

By  S.  W.  BORDEN 

Mamu/rr  Borden  liircirie  Couil'any,  Xezoark.  .V.  J. 

Some  tests  were  made  recently  on  a  steel  tower  line 
located  where  the  earth  for  some  depth  consists  of  sand 
and  gravel.  The  four  tower  legs,  which  form  a  15-ft. 
square,  are  buried  directly  in  the  ground  and  each  tower 
carries  two  three-iihase,  66-kv.  circuits,  both  of  which 
were  in  operation  at  the  time  of  the  tests.  Each  tow'er 
carried  two  ground  w'ires  suspended  from  the  crossarms 
by  means  of  a  U-bolt,  a  separable  galvanized  iron  link 
and  cable  clamp,  no  provision  being  made  for  connecting 
the  ground  wire  to  the  tower  except  by  way  of  the  link. 

One  of  the  susjiensions  was  removed  and  tested.  When 
under  no  strain,  excejit  its  own  weight,  the  link  showed 
a  very  unstable  resi.stance,  running  sometimes. in  excess 
of  50  ohms,  and  when  jilaced  under  a  strain  of  aliout 
100  lb.  the  resistance  was  never  less  than  5  ohms.  A 
large  part  of  the  total  resistance  was  made  up  of  the 
contact  with  the  link  at  the  top  and  bottom. 

The  resistance  to  ground  for  one  of  the  ground  wires 
was  found  to  he  8  ohms.  The  ground  wire  is  an 
aluminum  steel  core  cable  of  195.000  cm.  The  average 
resistance  of  the  towers  along  the  line  runs  about  40 
ohms  per  tower,  the  towers  being  approximately  five  to 
the  mile,  with  the  nearest  substation  about  30  miles  away. 


Orsanizing  to  Aid 


Through  close  co-operation  between 
the  electric  company  and  representa¬ 
tives  of  the  farming  industry  the 
operating  subsidiaries  of  the  New 
England  Power  Association  have 
added  more  than  3,800  rural  cus¬ 
tomers  to  their  lines  in  the  past  two 
years.  The  basic  organization  of  this 
work  is  illustrated  in  this  article 


“  TACK  of  sysicinaiic  handling  of  inter-industry 
I  problems  has  delayed  irros.jress  wherever  hap- 
JL— ^  liazard  methods  have  been  allowed  to  control 
the  situation.  Rural  electrical  development  has  long 
worked  under  precisely  this  handicaj)  in  many  ])arts  of 
the  C(juntry,  hut  better  days  are  ahead.”  declared  F.  L. 
Kimhach  of  the  New  hhigland  Rower  Association  to  a 
re])resentative  of  the  IClkctricai.  Wori.d  who  recently 
visited  his  head<iuarters  at  W'orcester.  Mass., 
to  find  out  the  reasons  behind  the  power  ^ 

company  s  success  m  co-oi)eratmg  with  the  I  > 

farm  interests  of  its  territf)r\  during  the 
past  year.  In  a  word,  the 
jirogress  achieved  in  this 
short  time  is  due  to  ( 1  ) 

a  comprehensive  co-opera-  _ (  Locoii  \ (  Local  ] 

tive  policy:  (2)  to  the  W^negey  \Monagey 

develo])ment  of  contacts  ^ ^ 

among  the  electric  com- 
pany’s  ])ersonnel.  the  farm 
organizations  and  their 


Rural  Development 


rejiresentativcs.  and  (.3)  to  systematizing  all  relations 
between  the  jiower  company  and  the  rural  field. 

‘■During  R>2d  the  Xew  hatgland  Rower  .Association 
began  a  constructive  runil  service  ])rogram,”  said  Mr. 
Rimbach,  “and  from  the  beginning  every  effort  w:is 
made  to  co-operate  with  existing  organized  bodies  such 
.as  the  state  h'arm  liure.au  Federation,  the  County  .\gri- 
cultural  .Agents  and  the  agricultural  colleges.  'I  he  Rower 
Association’s  work  headed  uj)  in  the  ])erson  of  a  rural 
development  engineer  (  who  htiiipeneif  to  be  myself ). 
d'he  co-operation  of  our  local  managers  and  sales  stalls, 
of  our  engineering  forces,  rate  ex])erts  and  indeed  the 
whole  utility  staff  was  jiledged  to  help  along  farm  elec¬ 
trification  on  sound  economic  lines.  Besides  c.arrying  on 
our  field  work  in  direct  contact  with  the  farm  organiza¬ 
tions  we  have  compared  notes  with  other  ])ower  com¬ 
panies  and  have  sought  to  co-ordinate  our  efforts  with 
the  best  thought  of  the  agricultural  and  jiower  industries 
in  establishing  ])rofitable  service  to  the  f.'irmer  and  in 
creasing  our  own  business.  Three  demonstration  farms 
have  been  established  in  Worcester  County,  where 
e(|uipment  is  tested  and  costs  of  o])eration  and  adai)ta- 
bility  to  Xew  Kngland  conditions  are  determine*!.  Super 
vision  is  maintaine*!  through  the  c*)-oi'eration  of  tlu 


Vice 

President  i 


Basic  scheme  of  co-operation  between  powti 
company  and  agricultural  interests 


'  Local  y_ 
iMomagery 

Local  Y_ 
Udanagery 

VEngineer  J 

_ f  Local  \ 

UManagety 

[  Local 
yMonagei 

f  Mgr  ^ 
Sales  }- 
V  Dept  y 

f  Mgr  A 
— 1  Sales  1 

V  Dept  J 

y  Mgr  A 

1  Sales  1— 

V  Dept  y 

/  Mgr 
— 1  Sales 
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Cr<-operatii.n  hotwern  all 
ofTieial.s  and  <)r^allizati()lls 
i.s  seruffd  hy  Ixitli  direct 
and  indirect  contacts. 
This  linc-u|>  show.s  an  ef- 
leciive  niassiiiK  id'  i)er- 
sonnel  resmirces  for  reach¬ 
ing  the  individual  farm 
as  Well  as  an  as.s*-nildy  of 
specialized  agencies  for 
multiplied  henetlfs  to  the 
aKricnltnral  i  n  d  n  s  f  r  y 
throiiKh  leam-pla\’. 


5nnc  2b.  ;<>.■?/— FLFC  rKlC-M-  WORLD 


1  \7.\ 


I’arm  Bureau,  tlie  electric  company,  County  Lxtension 
Service  aiid  the  Massachusetts  Agricultural  College. 
Dairying,  fruit  storage  and  [joultry  raising  are  featured 
on  these  farms.” 

Typical  organization  plan 

d'he  New  England  Power  Association’s  set-up  for 
rural  develojnnent  ties  into  the  farm  interests  through 
the  county  agent,  who  is  a  territorial  guide,  philosopher 
and  friend  of  the  local  farm  industry  in  all  its  ramifica¬ 
tions.  In  many  ])arts  of  the  country  a  surprising  lack  of 
imderstanding  exists  about  the  mutual  work  and  interests 
of  the  county  agents  and  power  companies.  Some  utility 
men  a])parently  do  not  know  what  a  county  agent  is.  .\s 
the  chart  indicates,  he  is  a  key  man  in  the  agricultural 
industry  in  clo.se  and  constant  touch  with  the  govern¬ 
mental  department  and  collegiate  institutions  most  in¬ 
terested  in  farm  progress.  He  supervises  much  impor¬ 
tant  educational  and  welfare  work  in  his  territory  and  is 
authoritatively  accjuainted  with  the  jirohlems  of  individual 
farms. 

‘‘.Some  county  agents  do  not  as  yet  realize  the  good 
they  can  accomplish  for  their  farmers  by  c{)-operating 
with  the  j)ower  man.”  said  Mr.  Rimhach.  “'I'he  farmers 
need  electricity  and  the  utilities  want  to  sell  it.  .Active 
co-operation  between  the  utilities  and  these  agents  builds 
up  farmers’  a])preciation  of  the  usefulness  of  electricity 
and  makes  possible  rural  e.xtensions  that  could  otherwise 
not  be  built  because  of  small  usage  of  electricity.  Noth¬ 
ing  is  to  he  gained  by  a  utility  representative  trying  to 
make  farmers  believe  he  is  playing  Santa  Claus,  as  it  is 
only  through  the  generous  use  of  electricity  that  lines 
can  he  profitably  extended  into  the  rural  areas.  I  have 
had  no  difficulty  in  making  contacts  with  all  agricultural 
leaders  and  find  that  they  have  a  frank  ai)])reciation  of 
the  need  for  co-operative  work. 

“d'he  extension  of  the  use  of  electricity  on  farms  can¬ 
not  he  done  by  the  agricultural  men  alone  nor  by  the 
elt'ctric  c'ompanies  alone,  hut  through  the  co-o])eration 
of  these  two  groujis  jirogress  can  he  made. 

“d'he  home  demonstration  agents  of  the  County  hixten- 
sion  Service  form  another  groui)  whose  acijuaintance  is 
most  valuable  to  the  rural  power  man.  'fhey  are  as  much 
interested  in  seeing  the  farm  wife  use  helpful  electrical 
ap])liances  in  her  home  as  is  the  power  man. 

“It  is  hard  to  lind  a  family  in  a  county  that  the  county 
agent  and  his  staff  do  not  know,  including  their  condi¬ 
tions  and  needs.  It  is  therefore  the  most  logical  step  in 
the  world  that  the  jxiwer  man  should  become  ac(|uainted 
with  the  people  who  best  know  the  farm  families  in  his 
territory.” 

Power  and  farm  groups  coming  closer 

Mr.  Rimhach  pointed  out  that  both  G.  F.  E.  Story, 
county  agent  of  Worcester  County,  and  he  have  observed 
a  wholesome  change  in  the  atitude  of  both  power  and 
agricultural  interests  toward  electric  service  on  the  farm 
within  the  past  year.  Many  power  men  have  believed 
that  efforts  to  build  the  farm  power  load  would  avail 
them  little ;  likewise,  many  agricultural  leaders  did  not 
seem  to  realize  the  importance  of  apidying  electricity  to 
farming.  .At  Farm  Bureau  meetings  (jue.stions  asked 
about  the  i)ower  company  revealed  a  decided  lack  of 
understanding  of  methods,  costs,  etc.  .A  joint  committee 
of  the  New  England  Rower  .Association  and  the  Worces¬ 


ter  County  Farm  Bureau  was  created  to  iron  out  some 
of  these  misunderstandings.  Each  grouj)  has  three 
members  and  Mr.  Story  is  the  seventh  member  and  chair¬ 
man.  The  meetings  are  entirely  informal  and  frank, 
with  the  result  that  conhdence  and  understanding  have 
been  established  between  the  groups.  No  difficulties 
have  arisen  which  the  committee  has  not  been  able  to 
straighten  out.  “The  satisfaction  which  has  come  to 
our  company,”  said  Mr.  Rimhach.  “from  having  a  joint 
committee  capable  of  .seeing  all  sides  of  a  problem  leads 
me  to  believe  that  power  companies  throughout  the  coun¬ 
try  will  find  in  this  plan  a  lielpful  aid  in  carrying  out 
rural  electrification  on  a  constructive  basis.  The  county 
agent  and  I  are  in  almost  daily  conference  in  regard  to 
the  various  problems  arising  in  the  held,  and  in  such 
contacts  real  headway  is  being  made  toward  the  solution 
of  rural  electriheation  on  our  system.” 

T 

A  270,1 00-Hp. 

Ital  ian  Hyd  ro  Plant 

Notable  among  the  features  of  the  large  hydro-electric 
|)ower  station  for  general  energy  production  and  railroad 
supply  purposes  recently  constructed  by  the  Societa 
Idrbelettrica  dell’  Isarco  at  Cardano,  a  village  about  3 
miles  from  Bolzano,  in  northern  Italy,  are  the  large 
plant  cajiacity,  welded  penstock  construction  and  distance 
from  the  load  center  served.  This  station  ojierates  under 
a  total  head  of  about  541  ft.  with  a  present  installed  ca¬ 
pacity  of  270.100  h]). 

W  ater  from  the  Isarco  River  is  collected  by  means  of 
a  large  dam  and  forebay  at  Route  all’ Isarco.  whence  it 
passes  through  a  10-mile  tunnel  to  the  surge  tank  and 
thence  through  the  ])enstocks  to  the  power  house.  (  See 
l)age  1 164  of  this  issue.)  .At  the  dam  three  oil-pressure- 
operated  lloodgates.  each  40  ft.  2  in.  wide,  are  provided 
for  the  diversion  of  the  water,  together  with  a  13-ft. 
gravel-discharging  gate.  ’fhe  10-mile  tunnel  which 
conveys  the  water  l(i  the  ])ower  station  has  a  sb)i>e  of 
0.075  per  cent,  allowing  a  water  How  of  approximately 
1 1,000  gal.  ])er  second. 

Si.x  penstocks  have  been  prijvided.  h'ive  of  them — 
(jue  for  each  turbine — have  a  length  of  about  1.082  ft., 
the  static  head  being  approximately  527  ft.  'I'he  upi)er 
section  of  these  five  ])ipes  is  constructed  of  riveted  steel 
plate,  while  the  lower  section  consists  of  banded  i)ipes; 
i.e.,  lap-welded  pi])es  reinf(jrced  by  rolled  seamless  rings 
shrunk  on  when  hot.  These  are  said  tt)  be  among  the 
largest  inside  diameter  (8-ft.  2-in.)  banded  ])i])es  in  the 
world.  I'he  sixth  ])i])e.  which  sui)])lies  the  water  for  the 
turbo-generator  set  su])])lying  the  ])ower  for  the  opera¬ 
tion  of  the  electric  trains  for  the  Brenner  Railway,  has 
an  inside  diameter  of  6  ft.  6^  in.  and  is  throughout  its 
entire  length  of  riveted  construction.  'I'he  ])ii)e.s.  where 
the  wall  thickness  is  unable  to  withstand  the  stress  in¬ 
duced  by  the  weight  itself,  together  with  that  of  the 
water  and  the  possible  internal  vacuum,  are  reinforced 
by  external  iron  rings. 

The  power  hou.se  contains  eight  generating  units,  all 
of  Italian  construction.  Five  of  the  turbines  are  of  tbe 
Francis  vertical  shaft  tyi)e.  each  developing  45. (XX)  hp. 
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at  242-250  r.p.m. ;  two  500-hp.  Pclton  turbines,  working 
at  5UU  r.p.m.,  supply  the  power  recjuirecl  for  the  station 
service,  while  three  14,700-hp.,  250-r.p.m.  Pelton  tur¬ 
bines  are  used  for  the  supply  of  jx)wer  for  the  Brenner 
Railway. 

The  ])ower  generated  by  the  five  large  alternators  is 
stepped  up  at  an  outdoor  transforming  station  adjoining 
the  power  house  at  220,000  volts,  at  which  pressure  it  is 
transmitted  by  a  line.  146  miles  in  length,  belonging  to 
the  Societa  Idroelettrica  I’ienionte  to  Cislago,  near  Milan, 
where  it  is  again  stepped  down  for  distribution  through 
the  mains  of  the  Piemonte  company. 

T 

Clearing  Substation  Buses 
with  Lines  in  Service 

The  .so-called  “1 .5-circuit-hreaker-per-line”  scheme 
used  on  the  transmission  circuits  of  the  New  England 
Power  Association  has  recently  been  adapted  to  13.8-kv. 
substation  practice  on  the  subsidiary  system  of  the 

Worcester  Electric 
Eight  Com])any. 
with  resulting  high 
flexibility,  'fhe  suh- 
.station  is  supjilied 
by  six  l.E8-kv. 
lines  and  delivers 
energy  via  fifteen 
2.300-volt  outgoing 
feeders,  four  575- 
volt  feeders  and 
eleven  street-light¬ 
ing  circuits. 

Energy  normally 
received  from  the 
13.8-kv.  lines  and 
stepjied  down  to 
either  2.3(K)  nr  575 
volts  is  distributed 
from  either  bus 
tl'.roiigh  the  bus 
1)  r  e  a  k  e  r  s.  P>i  tth 
buses  in  a  v  h  e 
cleared  without  in¬ 
terrupting  line  and 
transformer  con¬ 
nections  by  direct 
switching  through 
the  middle  break¬ 
ers.  'fins  arrange¬ 
ment  also  jiermits  connection  of  a  feeder  or  transformer 
circuit  to  either  bus  tlirongli  a  middle  breaker  in  case 
the  corresponding  bus  breaker  has  to  he  taken  out  of 
service.  « 

\\  ith  13.8-kv.  energy  fed  to  the  buses  as  indicated  hv 
arrows  in  the  diagram,  breakers  1  atid  6  energize  the 
each  and  west  bus  res])ectively.  Power  is  distributed 
front  hu.ses  through  breakers  3  atid  4.  'fhe  middle 
breakers  2  and  5  are  normally  open.  To  clear  buses, 
hre.akers  2  and  5  are  closed  and  the  bus  breakers  1.  3.  4 


f  Normal  direction  of  powe-.^ 
^Emergency  direction  of  pcwer 

Both  buses  may  be  killed 
without  interrupting  service 
from  incoming  feeders 
through  step-down 
transformers 


and  5  are  opened,  the  transformers  being  fed  directly 
from  the  incoming  lines,  d'o  take  breaker  3  out  of 
.service  breakers  1  and  2  are  closed  and  transformer  hank 
Xo.  3  is  fed  from  the  east  bus. 

T 

Radio  Brings  One  Utility 
$1,310,000  Energy  Revenue 

Various  attempts  have  been  made  to  estimate  the 
revenue  received  hv  power  comjianies  from  radio  sets. 
A  check  recently  made  by  a  large  utility  revealed  the 
fact  that  it  derived  SI. 310.000  in  revenue  from  150.(X10 
radio  receivers.  The  method  of  arriving  at  this  figure 
is  of  interest. 

According  to  the  market  analysis  de])artment  of  Radio 
Rctailiiui,  there  were  63f).0(X)  radio  receivers  in  the  ]iar- 
ticular  state  on  January  1.  192*).  Of  these.  .V)O.(XK)  were 
in  utility  territory.  The  com])any  has  a])proximately 
450,000  lighting  meters  out  of  a  total  on  all  systems  in 
the  territory  of  9*XT000.  or  45.5  per  cent.  .Assuming 
equal  distribution,  the  com])any  then  served  177.0(X) 
radio  sets  as  of  jannary  1.  1929.  Figures  compiled  by 
a  large  metropolitan  daily  based  on  personal  calls  on 
600  homes  showed  that  .3()4  owned  radios,  of  which  262, 
or  8t»  ])er  cent,  were  all  electric  or  battery  operated. 
Thus  8f)  ])er  cent  of  177.(K)0,  or  about  150.000  radios, 
were  using  the  utility’s  service. 

The  Radio  and  Music  Trades  .\ss«K'iation  ot  the  ])rin- 
cipal  city  in  the  territory  estimates  radio  sets  o])erate  on 
an  average  of  five  hours  per  day.  'This  figure  was 
checked  closely  by  the  newsi^aper,  which  found  295 
families  operated  their  sets  an  average  of  5.22  hours  ])er 
(lav  per  set.  Due  to  the  great  variety  of  makes  and 
models  of  sets,  it  is  impossible  to  get  .an  accurate  average 
energy  demand,  but  considering  twenty  mcMlels  including 
seven  popul.ar  makes,  the  average  demand  was  found  to 
he  125  w.atts  ])er  set.  Since  sets  in  P)28  were  less 
modern  than  those  today,  an  average  dem.and  of  100 
watts  w.as  used,  .\verage  rate  earned  hv  donu^stic  cus¬ 
tomers  on  this  .system  is  4.8  cents  per  kih*watt-honr. 
Thus  the  rexenue  from  radio  i)er  vvir  would  he  1<M) 
w.atts  X  hours  X  3t>5  d.avs  X  0.(M)IK)48.  or  .88.75 
a])pro.\iinatcl\ .  'This  nnilti]ilied  hv  1  5n.()(K)  givi-s  the  >nr- 
jnasing  ligure  of  $1.310.(KK)  annual  revenue.  This  is  an 
average  of  .82. *H)  pc-r  ye.ar  for  e.ach  .and  every  one  of  the 
coni])anv's  4.sO.(KX)  lighting  meters. 

.\ny  utility  that  wi>hes  to  assume  radio  s.atnration 
and  .average  rate  to  he  about  the  s.ame  as  in  this  case 
can  api)lv  a  rule-of-thnmh  meth(Ml  of  arriving  at  the 
revenue  it  derives  from  r.adio  by  multiplying  the  number 
of  its  lighting  meters  by  $2.*)0.  .Aside  from  the 
intriguing  size  (d*  this  figure  of  $1.310.tKX).  it  has  a 
significance  that  the  ])ower  company  cannot  (»verlook. 
Radio  interference  is  a  matter  of  growing  im|)ortance 
and  most  utilities  are  now  co-operating  fully  in  mitigat¬ 
ing  this  evil. 

Considering  the  large  amount  of  revenue  derived  from 
radio  receivers  the  i)ower  comi)any  is  well  justified  in 
spending  a  small  ])art  (»f  the  revenue  in  promoting  Ix'tter 
public  relations  through  interference  elimination,  even 
even  if  is  as  little  as  1  jver  cent. 
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Steel  Mill 


Two  of  the  four  3,750-kva.,  23,000/ 6, 600-volt,  three- 
phase,  oil-insulated,  self-cooled  transformers  which  fur¬ 
nish  power  for  the  operation  of  the  new  A.  M.  Byers 
Company  wrought  iron  plant 


Electrification 


Late  practice  in  power  supply  and  By  STRICKLAND  KNEASS 

distribution  applied  to  new  mill  of  Chief  Engineer  A.  M.  Byers  Cunipuny 

A.  M.  Byers  Company. 

Uses  both  alternating  and  direct  cur¬ 


rent  supply  and  equipment. 
Power  purchased. 


IOCATEI)  near  Ambridp^e,  Pa.,  the  new  jilant  of  the 
.A.  .M.  livers  Company  lias  an  estimated  ultimate 
capacity  of  ajiproximatcly  45,(XX)  tons  of  wrou^dit- 
iron  ])roducts  jier  month,  made  hy  a  recently  developed 
and  perfected  mechanical  prcK'ess.  Practically  all  of  the 
auxiliarv  and  main  machines  are  electrically  operated, 
the  total  ca])acity  of  the  motor  drives  heinj^  about  35.000 
hp.  'File  ])r(K'ess,  from  the  initial  meltin*^  of  the  iron 
in  the  cupolas  to  the  rollinjj;  into  blooms  hy  the  40-in. 
hloominjf  mill,  is  a  continuous  one.  and  interrujitions  in 
operation,  if  of  more  than  a  few  minutes’  duration,  will 
result  in  the  loss  of  the  material  lieinj^  jirocessed.  It  is 
thus  essential  that  the  electrical  power  service  lie  reliable 
and  that  the  distribution  system  he  flexible,  so  that  at 
least  the  most  essential  services  can  he  maintained  under 
any  abnormal  or  emerg^ency  condition.  "Idle  e(|uipment 
and  circuit  arrang;ements  of  the  distribution  system  were 
selected  to  provide  this  tlexihilitN  and  reliability. 
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Power  is  purchased  from  the  l)u(|uesne  r-ij.jht  C'omjianv 
and  is  brought  to  the  steel  jilant  substation  over  a  double 
circuit.  J3,(K)0-volt.  three-phase.  OO-cycle  transmission 
“ring”  or  loop.  Each  circuit  feeds  tw(t  3.7.50-kva.. 
tliree-jihase  transformers,  stejiping  down  to  the  dis¬ 
tribution  system  pressure  of  O.fiOO  volts.  "I'he  0.0(X)-volt 
bus  at  the  main  power  transformer  substation  is  in  two 
sejiarate  sections,  each  fed  from  the  two  transformers 
in  jiarallel  and  each  feeding  underground  cable  circuits 
to  the  consuming  substation  buses  at  the  blooming  mill 
motor  room  and  the  jilate  and  skelp  mills  motor  room 
A  tie  line  connects  the  two  motor  rooms  and  permitN 
|)ower  flow  in  either  direction,  so  that  ojieration  may  he 
continued  with  any  two  feeders  out  of  service.  Over¬ 
current  relays  at  the  transformer  substation  and  reverse 
jiower  relays  at  the  consuming  substations  act  to  clear 
any  fault  which  may  develop  on  the  tie  or  feeder  cables 
or  on  the  substation  hu.ses.  • 

It  will  he  noted  that  250-volt  direct-current  jiower 
is  provided  at  the  blooming  mill  motor  room  by  twn 
l.OOO-kw.  synchronous  motor-generator  sets  and  at  the 
plate  and  skelp  mills  motor  room  by  a  third  l.U(X)-k\v. 
set.  Similarly.  220-volt  alternating-current  power  i" 
|)rovided  at  e.ach  motor  room  by  a  7.s0-kva.  transformer 

El.ECTkK'Al.  \VOliLl)~Jif„r  2(f. 


hank.  Tie  circuits  of  250-volt  d.c.  and  220-volt  a.c. 
connect  the  two  motor  rooms,  so  that  auxiliary  power 
service  is  available  throujjhout  the  mill  even  thoug^h  the 
main  6.600-volt  power  bus  may  he  out  of  service  at 
one  or  the  other  of  the  motor  rooms.  Likewise,  the 
river  pump  house  is  fed  from  each  of  the  motor  rooms, 
so  that  water  supply  may  be  maintained  with  service 
interrupted  at  either  motor  room.  Thus  a  fault  at  either 
motor  room'  may  cause  the  shutdown  of  the  main 
machines  in  that  substation,  interruptings  tbe  oj^ration 
of  the  niiain  rollings  mill  equipment,  but  auxiliary  power 
service  is  not  interrupted,  and  cranes,  conveyors,  etc., 
are  available  to  remove  material  in  process,  thus  pre¬ 
venting  serious  damage  to  the  equipment. 

It  is  essential  that  power  be  available  at  all  times  for 
the  operation  of  the  motors  which  tilt  the  bessemer 
vessels  in  which  the  iron  is  refined.  To  provide  this 
reliability  of  250-volt  d.c.  service  these  few  motors  are 
automatically  transferred  to  the  oversize  control  storage 
battery  whenever  there  may  be  a  complete  power 
interruption. 

The  main  6,600-volt  circuits  at  the  transformer  sub¬ 
station  and  in  both  mill  motor  rooms  are  controlled  by 
Westinghouse  tyj^  B-32.  1,200-amp..  15.000- volt,  truck- 
mounted  oil  circuit  breakers.  These  circuit  breakers 
are  of  tbe  modern  single-tank  construction  and  have  a 
rated  interrupting  capacity  of  .L50.000  kva..  which  is 
greater  than  the  present  maximum  short-circuit  kv,-!.. 
but  which  will  be  reciuired  when 


and  replaced  by  a  spare  unit  uiion  short  notice. 

A  unique  feature  of  the  installations  at  the  two  motor 
rooms  is  the  location  of  meter  and  relay  panels  on  a 
30-in.  high  superstructure  above  the  main  circuit  breaker 
structure.  Tbe  meters,  control  and  protective  relays, 
test  terminals,  etc.,  are  mounted  on  the  front  hinged 
doors,  and  field  contactors  and  other  accessories  are 
mounted  within  the  superstructure.  This  construction 
has  a  number  of  advantages :  Separate  control  and 
metering  panels  are  eliminated,  thus  effecting  a  consid¬ 
erable  saving  in  floor  space :  connections  between  the 
circuit  breaker  housings  and  the  metering  and  relay 
panels  are  permanently  made  at  the  factory,  thus  greatly 
reducing  the  cost  and  time  of  installation ;  the  manu¬ 
facturer  can  build  the  combined  circuit  breaker  structure 
and  superstructure  for  approximately  the  same  price  as 
the  circuit  breaker  structure  and  sejiarate  control  and 
metering  panels,  so  that  there  is  the  direct  saving  in  cost 
re]>resented  by  the  conduit  and  control  cables  usually 
required :  the  meters  and  relays  are  made  readily 
accessible  by  a  short,  wheeled  stepladder. 

Starting  bus  for  synchronous  motors 

Synchronous  motor-generator  sets  at  each  motor  room 
are  started  at  reduced  voltage  from  a  starting  bus  fed 
through  current-limiting  starting  reactors  from  the  main 
bus.  Tbe  starting  oil  circuit  breakers  are  also  tntek 
mounted,  type  B-2.  non-automatic,  and  are  located  in 

the  motor  room  base- 


ihe  plant  is  extended  to  include 
other  furnaces  and  finishing 
mills.  'I'liis  ty])e  of  switching 
e(iuii)ment  is  entirely  steel-in¬ 
closed.  thus  preventing  accidental 
contact  with  live  parts  and  pro¬ 
moting  the  .safety  of  the  at¬ 
tendants.  .All  of  the  truck- 
mounted  circuit  breakers  are 
duplicate  and  interchangeable,  so 
that  if  any  unit  is  damaged  or 
reciuires  inspectioti  it  may  be 
quickly  and  easily  withdrawn 


2J,  000 -  volt  double  -  circuif 
l'*cinsmission  ring 


"t.T 

tJ 

_ L_ 

1  1 

i  i 

,  4-3,750  hva  ihree-pbast, 
\  23.000/€.900-volt  OISC 
pener  transformers 


I'he  feeders  to  the 
river  pump  house  are 
comparatively  long,  the 
power  being  carried  in 
lead  cable  in  under¬ 
ground  ducts,  except 
that  where  the  cable 
is  flooded  submarine 
cable  is  used.  These 
lines  are  protected  by 
current  -  limiting  re¬ 
actors.  In  the  pump 


Plate  and  Skelp  Mills  Subs+a+ion  SBOO-voH  bus 
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I? 


Single-line  diagram  of 
main  6,60()-volt 
connections 
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Bloomin0  Mill  Substation  6,600 -volt bus 
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Ten-panel  truck  type  oil  circuit  breaker  switchboard 
structure  to  control  main  6,600-volt  incoming  line,  tie, 
motor-generator  set  and  transformer  circuits  in  plate  and 
skelp  mills  motor  room 


7S0-kva.,  6,600  220-voIt  auxiliary  power  transformer  bank 
and  220-volt  distribution  switchboard  in  plate  and  skelp 
mills  motor  room.  A  similar  substation  is  installed  in 
blooming  mill  motor  room 


Truck  circuit  breaker  switchboard  in 
blooming  mill  motor  room,  showing 
construction  of  partially  withdrawn 
B-32  truck  circuit  breaker  and  meter 
and  relay  panels  above  circuit 
breaker  structure 


l,()0()-kw.,  2S0-volt  d.c.,  6,600-volt, 

three-phase,  60-cycle,  80  per  cent 
power  factor,  synchronous  motor-gen 
erator  sets  in  blooming  mill  motor 
room,  supplying  auxiliary  power 


1 

Hi 

}[ 

house  the  service  transformers  and  induction  pump 
motors  are  controlled  hy  W'estinjjhouse  ty])e  B-16  oil 
circuit  breakers,  mounted  in  a  welded  angle  frame 
structure.  To  conserve  floor  space,  the  meters,  relavs 
and  control  ec|uiiiment  are  piounted  on  j^anels  above  the 
circuit  breaker  frame  structure. 

In  laying  out  the  power  distribution  svstcni  for  this 
new  plant  the  principal  thought  was  to  provide  reliability 
of  essential  power  service  and  Hexibility  for  case  of 
control  and  tor  tbe  addition  of  circuits  as  the  plant  may 
be  enlarged. 


T 

Power  Consumption  in 
Chemical  Processes 

X’arious  electrolytic  and  electrothennic  factors  affect 
tbe  efticiency  ot  such  ]irocesses  as  raising  to  temperature 
in  turnaces.  beat  of  formation,  jirimary  product  reacting 
with  bodies  at  tbe  electrode.  radiatir)n.  current  leaks  and 
short  circuits,  (hving  to  the  above  tbe  power  demands 
are  often  far  removed  from  tbe  theoretically  sim])le  value 
comjnited  from  the  well-known  Faraday  law.  The  fol¬ 
lowing  tabulation,  taketi  from  reliable  sources,  gives  an 
idea  rrf  ])ower  consumption  in  various  electrocbemical 
processes : 


KiloiiaH-Hours  of  Electrolytic  Processes 


Material 


Kilowatt-Houre 
per  Ton 


Aluminum . 

Cadmium 

Caustic  soda.  I  I  tons 
Chlorine,  I  ton  f 

Chloral . 

Cerium .  .  .  .  . 

Copper  refininc . 

Copper  leach  ini’ . 

Cold . 

Iodoform . 

Iron  (refined) . 

I.ead  (refined)  . 

Lead  (basic  arsenate) 

Lead  (white) . 

Macnesium  . 

.Nickel  (extracted)  .  , 
Nickel  (refininK) 
Para-amina-phenol  . 
Potassium  chlorate  . . 

Silver . 

Sodium 

Sodium  chlorate 
Tin  refininc 
Zincrefininc 


Hydropen.  7  cu.ft 
Oxypen,  3.  5  cu.ft. 


j  per  kilowatt-hour 


25.000  to  30.000 

1.600  to  2,500 

2.600  to  3,200 
13,000 
18.000 

180  to  300 

2,000  to  2.800 
300 
1,500 
3.600 
80  to  100 
450 

250  to  300 
17,000  to  27,000 

3,200  to  3.800 
1,100 

18,000  to  20,000 
6,400 

600  to  800 
15,000 
7,200 
1,800 

2.800  to  3,100 


Kilouatt-Hours  of  Electrothermic  Processes 


Kilowatt-Hours 

Material  per  Ton 

Alundum .  2,000  to  3,000 

Barium  oxide.  1,200 

Brass  meltinp  180  to  340 

Calcium  carbide  .  2,500  to  3,000 

Calcium  cyanamid  .  4,000 

Carborundum .  7,600  to  9,000 

Carbon  bisulphide .  850  to  1,100 

Ferro-chromium,  70  per  cent .  8.000 

Ferro-manpanese,  70  to  80  per  cent  4,500  to  5,000 

Ferro-molybdenum,  60  per  cent .  8,000 

Ferro-molybdenum,  70  per  cent  9,000 

Ferro-nickel,  55  per  cent  ..  12,000 

Ferro-silicon,  50  per  cent  4,000  to  6.000 

Ferro-siiicon,  75  per  cent  10,000  to  14,000 

Ferro-tunpsten,  70  per  i-eiit  6,000  to  7. 500 

Ferro-uranium,  40  per  cent  8,000 

Ferro-vanadium,  35  per  cent  7,000 

Graphite .  3,000 

Pip  iron  „ .  2.000  to  2.700 

Synthetic  iron .  650  to  800 

Phfisphonis .  1 1,000  to  12.000 


The  majority  of  the  figures  given  are  taken  from 
actual  operating  data  as  supplied  by  Herbert  Speight, 
general  engineer  W’estinghouse  Electric  &  Manufactur¬ 
ing  Company.  Ka.st  Pittsburgh.  Pa. 

▼ 

GOOD-WILL  SERIES 

Precautions  in  Setting  Poles* 

By  H.  A.  tvlARTIN 

Chic]  Eujiiitccr  t'cof'lcs  Lif/ht  <!’r  Pmeer  Cotnf'nny 

Politeness  and  consideration  of  customers  is  most 
important  in  every  kind  of  business.  In  general,  public 
utility  em])loyees  recognize  this  fact  better  than  those 
in  some  other  industries,  but  there  are  other  businesses 
which  make  courteous  consideration  of  customers  a 
major  reciuirement  of  employees.  One  of  these  is  the 
chain  store. 

Let  us  look  in  upon  garrulous,  grouchy  Grandma 
(jraham  as  she  gets  her  supply  of  groceries  at  the  chain 
store.  I'he  clerk  comes  out  and  puts  the  b(3x  in  the  ton¬ 
neau  of  her  car  while  she  gossips  with  an  accjuaintancc. 
.\t  the  last  minute  she  sees  the  ])ackages  in  the  back  seat 
and  tells  tbe  clerk  to  move  them  to  the  front.  In  com- 
])lying  with  her  wish  the  clerk  breaks  open  and  s])ills  a 
bag  of  rice  into  tbe  car.  He  apologizes,  returns  to  tbe 
store  and  bring  her  three  more  |K)unds  of  rice  than  he 
spilled  into  her  car.  Thus,  he  makes  a  ])ermanent  cus¬ 
tomer  for  his  com])any. 

When  we  set  poles  we  must  not  only  strive  for  low- 
cost  construction  but  give  tbe  customer  or  ])roi)erty  owner 
the  consideration  be  deserves.  Poles  should  be  set  .so  as 
not  to  interfere  with  drives,  fire  hydrants,  building 
entrances  or  other  features.  Where  reconstruction  is 
being  done  in  business  districts  the  ixdes  should  be  set 
in  the  rear  alleys  if  economically  feasible.  This  ])ermits 
better  results  from  street  illumination  of  tbe  “Whiteway” 
type.  Where  trees  line  the  streets  customers  are  better 
pleased  if  tbe  poles  are  located  on  tbe  rear  lot  line. 
\\’ben  |)oles  are  set  along  tbe  street  tbe  location  should 
be  as  near  as  ]X)ssible  to  tbe  pro])erty  line  between  tbe 
lots.  This  location  facilitates  running  “services”  without 
interfering  with  driveways  and  entrances. 

More  and  more  the  progressive  utility  is  setting  ]x)les 
“in  the  easement”  on  the  back  proj^erty  line.  Here  it  i> 
difficult  to  erect  the  pole  without  doing  .some  little 
damage.  We  must  be  careful  not  to  “spill  the  rice” ;  in 
other  words,  we  must  not  spoil  the  garden,  shrubbery, 
lawn  or  outbuildings.  In  setting  poles  on  the  consumer’s 
premises  see  that  all  the  earth  removed  is  replaced  around 
the  pole.  If  the  removed  earth  would  spoil  the  appear¬ 
ance  of  a  flower  bed  or  tbe  lawn  place  it  on  a  tarpaulin 
until  it  is  replaced. 

Usually  it  is  not  necessary  to  paint  ]K)les.  but  in  some 
ca.ses  this  is  advisable  to  avoid  criticism.  Green  paint  is 
often  preferable  for  its  looks  and  long  life.  Do  not  try  to 
))aint  over  creo.sote.  If  the  pole  is  creosoted,  first  give 
the  creo.sote  a  coat  of  aluminum  paint  and  then  one  coat 

*Ouc  of  a  scries  of  employee  'mstruction  sheets  developed  by  the 
Peoples  Liffht  c'r  Pmeer  Company  to  briny  about  greater  con¬ 
sideration  of  customers’  interests. 
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♦)f  the  color.  It  takes  two  coats  of  c^lor.jtroperly  to  coat 
a  new  pole  and  the  aluminum  does  not  cost  any  more 
than  the  color  and  may  he  used  on  any  kind  of  pole  and 
will  furnish  a  good  primer  for  the  color  coat. 

In  locating  terminal  poles  for  cables  great  care  should 
he  taken  to  see  that  they  are  located  in  such  places  that 
they  are  not  likely  to  be  moved,  since  it  is  not  easy  to 


move  the  pipes  and  cables.  Choose  the  location  of  the 
I)oles  with  the  property  owner  if  he  is  at  home.  This 
will  make  him  realize  you  consider  his  interests  and 
will  help  frequently  in  getting  the  location  you  want. 
Consult  Mr.  Graham  .where  iiossihle  and  leave  Mrs. 
Graham  to  tend  to  her  rice  ‘hoiling,  hut  keep  in  mind 
Mrs.  Graham’s  wishes. 


T  T  ▼ 


Interest  Demands 


Merchandising 


Oregon  utilities  justify  merchandising  on  the 
grounds  that  consumers  are  entitled  to  maximum 
usage  at  minimum  rates  and  furnish  evidence 
proving  that  only  through  their  activities  has 
this  been  made  possible 

Win'  electric  utilities  in  ( )regon  sell  electrical 
ap])liances  and  luiw  their  activities  have  benefited 
the  customer  as  well  as  the  dealer  is  the  subject 
(»l  a  re])ort  prejiarecl  by  the  merchandising  committee 
of  the  Xorthwest  h'.lectric  Light  and  Lower  .Association 
(  Geograi)hic  Division.  X.1CL..\.).  In  a  lengthy  docu¬ 
ment  central  stations  justify  merchandising  on  the 
grounds  that  it  is  in  the  jmhlic  interest. 

Utilities  are  charged  with  a  moral  obligation  to  their 
customers  to  afford  the  greatest  jxissihle  use  of  their 
service  at  the  lowest  possible  rates.  Has  this  been  done 
in  Oregon?  'I'he  accompanying  curves  show  at  a  glance 
that  domestic  customers  of  the  li\e  major  systems*  serv¬ 
ing  per  cent  of  the  domestic  consumers  in  Oregon  use 
on  an  average  of  1,1  >10  kw.-hr.  ])er  year,  for  which  they 
receive  an  average  rate  of  d.U4  cents  i)er  kilowatt-hour, 
riiis  conqjares  with  the  national  average  of  550  kw.-hr. 
per  customer  at  6.04  cents  per  kilowatt-hour.  W  hat  does 
this  mean?  It  means  that  pioneering  of  electric  cooking 
and  water  heating,  primarily,  has  made  it  ])ossihle  for 
domestic  customers  in  Oregon  to  utilize  almost  e.xactly 
double  the  electric  energy  in  the  home  at  half  the  na¬ 
tional  average  rate.  riius  utility  coni])anies  feel  that 
through  aggressive  load  building  they  are  discharging 
their  obligation  to  the  consumer  and  that  it  is  almost 
solely  through  their  efforts  that  this  has  been  made 
possible. 

'i'he  management  of  any  utility,  likewise,  has  an  obliga¬ 
tion  to  those  whose  money  is  invested  in  the  enter])rise 
to  do  those  things  that  will  stabilize  earnings  and  attract 
necessary  capital  for  the  ever-increasing  e.xpansion  of 
the  business.  'I'he  very  life  of  the  business  de])ends  in  a 
large  part  on  vigorously  pushing  development  from 
within,  and  this  vigor  (piite  naturally  and  inevitably  has 
led  utility  companies  into  the  business  of  promoting  and 
selling  electrical  appliances.  I’articularly  is  this  true  in 
( )regon.  where  lack  of  possibilities  in  the  industrial  field 

*Porthtnd  General  I'Jeetrie  Comj'any,  Xortlneeslern  lileetrie 
(.out piny,  Paeifie  Poieer  c'r  Coinpiny,  Mountain  States 

Power  (  oinpiny  and  California  Oreyon  Power  Company. 


Average  annual  use  of  electricity  per 
domestic  customer 

Xational  yearly  1  !I22-1  !*:!0.  Oreffoii  y**arly 


have  focu.sed  attention  on  the  domestic  user  as  the 
utility’s  greatest  potential  market. 

Much  of  the  i)resent  criticism  of  utility  merchandising 
has  behind  it  the  assumption  that  there  is  a  fixed  volume 
of  demand  business  in  any  locality  for  electrical  ajipli- 
ances.  which,  if  the  conqianies  were  not  in  the  apjiliance 
business,  would  he  divided  among  the  conqilaining  trades. 
ILxperience  shows  that  this  assumiition  is  not  well 
founded.  hdectrical  aiijiliances  are  not  lictitaitd  mer¬ 
chandise.  'I'hey  cannot  he  sold  as  groceries  are  sold. 
If  they  are  to  move  in  any  considerable  volume,  con¬ 
tinuous  ])romotion  is  necessary.  I'liis  necessity  for  con¬ 
tinuous  promotion  of  the  whole  line  and  the  ])ioneering 
of  newer  jirodncts  is  the  jirimary  consideration  which 
caused  the  jiower  companies  to  engage  in  the  sale  ot 
a])])liances  originally. 

Independent  electrical  dealers  have  never  yet  demon¬ 
strated  their  willingness  to  undertake  this  ])ioneering, 
promotion  and  load-building  job.  It  has  been  pointed 
out  rejieatedly.  and  dealers  readily  admit,  that  under 
existing  discounts  on  electrical  appliances  there  has  not 
been  a  sufficient  margin  of  profit  in  most  items  to  makt 
this  reipiired  promotional  effort  economically  jiossihle  for 
the  dealer  from  a  merchandising  standpoint.  W  hile  thi" 
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situation  is  rc*jj;rettal)le,  it  is  nevertheless  a  matter  over 
wliich  the  power  company  has  no  control.  Experience 
has  shown  that  if  the  business  is  to  develop  and  produce 
the  results  here  shown,  then  the  utilities  themselves  must 
cnt;ajj[e  in  the  sale  of  a])])liances  and  undertake  the 
])ioneerinj^  and  ])romoti()n  that  j.joes  with  this  activity. 

Dealers  are  not  without  benefit  under  the  ])olicy  pur¬ 
sued  by  the  power  com])anies.  Sale  of  ranj^es,  water 
heaters,  refrigerators,  washers,  ironers  and  many  other 
devices,  alon^^  with  the  promotion  of  better  lightinjj  in 
the  home,  has  created  a  tremendous  amount  of  wiring  tt) 
make  utilization  jHjssihle.  This  business  has  fallen  almost 
entirely  into  the  lap  of  (me  class  of  electrical  dealer,  the 
so-called  contractor-dealer.  Much  of  this  wiring  busi¬ 
ness.  particularly  that  for  ranges  and  water  heaters, 
would  never  have  existed  but  for  the  promotional  effort 
of  the  utility. 

Moreover,  the  decreasing  cost  of  electric  service  and 
the  more  widespread  use  of  current  in  the  home  pre¬ 
viously  referred  to  have  meant  greater  o])])ortunity  for 
the  dealer  to  share  in  the  wider  ap])liance  market  thereby 
created.  Xon-electrical  dealers  likewise  have  benefited 
by  the  sale  of  other  merchandise  to  customers  attracted 
to  their  establishments  to  buy  electrical  appliances 
througb  widespread  acceptance  of  the  electrical  idea. 

Correcting  abuses,  not  legislation,  needed 

The  controversy  that  has  been  waged  around  this  whole 
question  of  power  comi^anv  merchandising  between  the 
utilities,  on  the  (me  hand,  and  dealers,  on  the  other,  has 
appeared  in  varying  aspects  in  different  j)arts  of  the 
country,  from  local  .squabbles  to  court  cases  and  proposed 
state  legislation.  It  is  felt,  however,  that  out  of  the 
welter  of  controversy  both  sides  have  come  to  a  better 
understanding  of  each  other’s  point  of  view,  and  to  a 
clearer  conception  of  what  the  real  problem  actually  is 
with  all  its  implications.  There  is  a  general  feeling  now 
on  the  ]iart  of  both  sides  that  it  is  not  so  much  a  ques¬ 
tion  of  whether  utility  companies  shall  or  shall  not  mer¬ 
chandise.  as  it  is  a  matter  of  correcting  abuses  that  may 
have  grown  up  in  the  companies’  merchandising  policies 
and  practices. 

Utilities  in  Oregon  have  not  overlooked  the  gravity  of 
the  situation,  and  in  recent  months  various  comixmies 
have  taken  steps  to  adjust  their  merchandising  policies 
and  methods  with  a  view  to  removing  the  main  cau.ses  of 
dealer  c()m])laint  that  have  come  to  their  attention.  The 
c()m])anies  are  not  blind  to  the  value  of  having  other 
dealers  aggressively  sell  electrical  ai)pliances.  They  know 
that  every  appliance  sold  to  go  on  their  lines  adds  kilo¬ 
watt-hours  and  revenue.  They  want  the  co-operation  of 
the  dealers.  And  dealers,  when  they  fully  recognize  the 
value  of  utility  i)r()m()tional  activity,  want  the  co-o]x*ra- 
tion  afforded  by  this  activity.  After  all,  it  is  a  j(ib  of 
cocjperation.  When  the  magnitude  of  the  market  is 
viewed  in  proper  perspective  it  is  realized  that  the  job 
is  too  big  for  one  company  or  one  group.  In  the  methcKl 
of  working  out  this  c()-operati(m  lies  the  hope  of  the 
dealer  and  the  utility  company  alike. 

Public  (interest  demands  utility  merchandising. 
Legislating  utilities  out  of  the  merchandising 
business  cannot  and  will  not  work  to  the  best 
interests  of  the  consumer,  the  utility,  nor  the 
dealer. 


Average  rate  per  dcjmestic  kilowatt-hour 

Xa.tif)nal  and  average  for  five  larRo  Orefron  <-ompaiiies. 


Average  annual  kilowatt-hour  use  per 
domestic  customer 

1!»26  to  103(»  inclu.'<ive.  Comliiiu'd  avorane  for  five  larnr 
OreKoti  (axiipanie.s. 


Decrease  in  average  rate  per  domestic 
kilowatt-hour 

1  !t2(i-l !*:!(•  iiK'lu.sive.  Combined  average  of  five  large  <-om- 
paide.'<  of  Oregon  taking  the  average  rate  for  1!>2(>  as 
10(1  per  cent.  The  average  rates  for  the  su<-ceeding  years 
are  expres.sed  in  terms  of  per  cent  of  1026. 


June  /<>i7_KLECTRICAL  WORLD 


1181 


Markets  for  Gases  Electrolyzed 

with  Off-Peak  Power 


By  PAUL  McMICHAEL 

C  hfntual  hfu/iiicct ,  AVu'  ]'oi  k 


TH  II  ap])Iicati()n  of  scientific  research  to  industry 
duriiiff  recent  years  has  developed  many  new  uses 
for  hydrojj^en  and  oxyp;en  and  jirogress  has  been 
so  rapid  that  in  the  United  States  the  annual  consump¬ 
tion  of  hvdrojjen  exceeds  3(X).000,000  cu.ft.  and  of 
oxvj^en  3.(h).(KX).a)0  cu.ft. 

M  ost  of  the  oxyj^en  used  in  industry  today  is  obtained 
by  the  licjuefaction  of  air.  the  rare  j^ases.  arjjon.  neon 
and  krypton  hein^  by-products,  'fhe  cost  of  making 
'>0  per  cent  jmre  oxygen  by  air  li(|uefaction  in  a  favora¬ 
bly  situated  plant  of  hifjh  efficiency  is  approximately 
$12  a  ton.  or  about  52  cents  per  1.000  cu.ft.  To  secure 
such  a  cost  the  plant  must  have  a  larj^e  capacity  and 
must  he  run  continuously  because  the  air  liquefaction 
])rocess  docs  not  lend  itself  successfully  to  intermittent 
ojieration. 

'File  greatest  use  of  oxygen  is  in  the  cutting  and  weld¬ 
ing  of  metals,  acetylene  being  the  fuel  gas  most  com¬ 
monly  employed.  Hydrogen  can  he,  and  has  been,  used 
as  a  fuel  gas  in  cutting,  and  now.  as  a  result  of  the 
research  by  Irving  Langmuir  of  the  General  h'.lectric 
C'ompany.  it  tf)o  can  he  used  in  welding.  It  is  considered 
highly  probable  that  electric  welding  with  atomic  hydro¬ 
gen  will  ultimately  displace  both  pneumatic  and  hydraulic 
riveting  in  steel  construction. 

In  cutting  metals  about  two  parts  of  oxygen  are  used 
to  one  part  of  hydrogen,  whereas  the  proportion  is  re¬ 
versed  when  water  is  dissociated  in  an  electrolytic  cell, 
there  being  two  parts  of  hydrogen  and  one  of  oxygen. 
However,  now  that  hydrogen  by  itself  is  u.sed  for  weld¬ 
ing.  it  is  entirely  practicable,  in  any  plant  doing  both  cut¬ 
ting  and  welding,  to  balance  the  output  from  electrolytic 
cells  against  the  two  kinds  of  work  to  he  done. 

Oxygen  is  an  industrial  substitute  for  air 

Huge  .savings  can  he  effected  by  using  oxygen  instead 
of  air  in  different  industrial  processes,  hut.  until  large 
(juantities  of  oxygen  are  made  available  at  low  cost,  most 
di.scussions  of  this  subject  will  continue  to  have  only 
academic  interest. 

However,  there  are  preferred  applications  for  oxygen 
in  many  industrial  processes  where  economic  conditions 
are  such  as  to  justify  the  use  of  tremendous  volumes  of 
oxygen  at  a  price  of  even  $10  a  ton.  d  hus.  while  pig 
iron  or  steel  could  not  hear  the  burden  of  $10  oxygen, 
there  are  many  ferro-alloys,  made  only  in  electric  fur¬ 
naces.  some  of  which  cost  from  twenty  to  forty  times 


Outlets  (or  oxygen  well  established. 
New  hydrogen  markets  make  electroly¬ 
sis  o(  water  economically  feasible. 
Cell  plant  in  conjunction  with  gener¬ 
ating  station  to  utilize  off-peak  power. 


more  than  .steel  that  might  well  he  produced  in  ordinary 
furnaces  with  o.xygen. 

\\  bile  it  would  he  uneconomical  to  use  oxygen  in  a 
generator  making  water  gas.  it  is  economically  practica¬ 
ble  by  ])artial  combustion  with  oxygen  to  convert  petro¬ 
leum  directly  into  oil  gas  suitable  for  the  carbureting 
and  enrichment  of  water  gas  (blue  gas).* 

Similarly,  it  is  practicable  with  cheap  oxygen  to  con¬ 
vert  natural  gas  of  a  very  high  calorific  value  into  a 
greater  volume  of  gas  having  a  lower  calorific  value, 
which  is  more  suitable  for  domestic  consumption.  Plants 
are  now  actually  in  .service  which  convert  high-calorific- 
value  gas  in  this  manner  by  partial  combustion  with  air. 
Conversion  efficiencies  in  excess  of  90  per  cent  are  being 
obtained  in  actual  jiractice. 

W  ith  cheap  oxygen  available  in  quantity  the  present 
methods  of  producing  carbonic  acid  would  he  also  revo¬ 
lutionized. 

Carbon  black  as  a  byproduct 

By  burning  metallurgical  coke  with  a  deficiency  of 
o.xygen  substantially  pure  carbon  monoxide  can  be 
secured.  This,  in  turn,  can  be  converted  to  carbonic  acid 
gas  and  carbon  black.  Theoretically,  from  one  ton  of 
coke  (2,000  Ih.)  and  1^  tons  of  oxygen  (2.667  Ih.) 
there  would  he  recovered  1.000  lb.  of  carbon  black  and 
.^.667  11).  of  carbonic  acid  gas.  about  31..‘i08  cu.ft. 

If  this  jirocess  were  carried  out  at  one  of  the  large 
automobile  tire  factories  all  shipping  exi)ense  would  he 
eliminated,  and  even  at  5  cents  for  the  carbon  black 
there  would  he  a  handsome  profit  in  the  operation,  be¬ 
sides  a  large  quantity  of  carbonic  acid  gas  without  cost. 

It  is  imiiortant  to  know  that  for  this  process  oxygen 
is  essential,  because  if  the  partial  combustion  is  made 
with  air  the  subsequent  conversion  cannot  be  effected  in 
any  practicable  manner  because  of  the  presence  of  the 
inert  gas  nitrogen. 

Oxygen  is  also  used  in  smelting  operations,  as  in  the 

*'‘Chcat>cr  Gas  zi’ith  Off -Peak  Power”  Gas  Age-Rceord,  Jarfu- 
ary  3,  1931. 
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production  of  molybdenum,  tungsten.  cot)alt.  nickel  and 
pure  iron  for  transformers,  in  lead  burning  and  alumi¬ 
num  welding,  for  medical  and  tberai)eutic  ])urposes,  in 
mine  and  fire  rescue  work,  in  aviation  and  as  an  ingre¬ 
dient  of  exidosives  used  in  mining  and  (|uarrying. 

Many  possible  technological  uses  for  cheap  oxygen 
might  be  enumerated,  but  these  need  not  be  dis¬ 
cussed  here  because  at  the  present  time  the  demand 
is  such  that  a  market  is  assuied  lor  all  that  might 
be  produced  at  a  price  greater  than  its  pro  rata 
cost  of  production  in  electrolytic  cells  with  off- 
peak  available  at  its  net  increment  cost  of 
generation. 

The  present  largest  use  of  hydrogen  is  as  a  fuel  gas 
in  one  or  another  of  the  manufactured  gases,  coal  gas. 
water  gas  or  oil  gas.  where  it  is  just  one  constituent 
among  many  in  a  complex  mixture.  Simi)ly  as  a  fuel, 
hydrogen  would  liave  a  value  of  not  more  than  25  to  30 
cents  a  thousand  cubic  feet. 

.A  large  use  for  pure  hydrogen  is  in  the  li.xation  of 
nitrogen  ;  i.e.,  in  the  manufacture  of  synthetic  ammonia, 
d  he  world  is  now  largely  independent  of  natural  source.'' 
of  fixed  nitrogen,  and  in  the  near  future  will  he  wholly 
independent. 

.\lthough  the  number  of  synthetic  ammonia  plants  in 
the  United  States  is  being  increased  constantly,  as  yet 
their  aggregate  capacity  is  insufficient  to  sup])ly  the 
country’s  re(|uirements  for  fixed  nitrogen,  so  that  Chile 
.''altpeter  is  still  imported  in  considerable  quantitv. 

Hyd  rogen  is  used  to  harden  various  oils,  the  chemical 
reaction  being  the  conversion  of  unsaturated  glvcerides 
into  saturated  compounds  through  the  absorption  of 
hydrogen,  'riius.  for  exam])Ie.  fish  oils  are  made  fit 
for  soap  manufacture  and  cottonseed  oil  is  converted 
into  a  lard  substitute. 


Hydrogen  is  used  extensively  in  the  brazing,  welding 
cutting  and  annealing  of  metals,  in  nickel  plating  on 
steel  and  in  numerous  chemical  and  metallurgical 
pnx'esses  to  provide  a  non-oxidizing  atmos])here  during 
high  temperature  o|)erations.  More  and  more,  in  indus¬ 
trial  work,  advantage  is  being  taken  of  the  fact  that 
co])|xr  melted  in  an  atmosphere  of  hydrogen  will  flow 
into  almost  inconceivably  narrow  cracks  and  crevices  in 
steel.  For  exam])le.  in  the  manufacture  of  electric 
refrigerators  it  is  essential  that  every  ])art  containing 
the  refrigerant  (e.g..  sul])hur  dioxide)  shall  he  gas-tight. 
This  result  is  obtained  at  nominal  cost  after  the  con¬ 
tainers  have  been  fabricated  by  powdering  them  with 
copper  dust  and  then  heating  them  under  a  hell-jar  in 
an  atmosphere  of  hydrogen  until  the  co])per  melts  and 
runs  into  and  so  .seals  every  crack  hermetically. 

Pure  hydrogen  is  an  essential  material  for  manv 
chemical  .syntheses,  and  if  it  could  he  pr<K'ured  in  (|uan- 
tity  at  a  ])rice  of  40  cents  a  thousand  cubic  feet  or  less 
its  present  use  in  this  field  would  he  multii^lied  many 
times. 

While  the  cai)ital  charges  for  a  given  o.xygen  capacity 
are  higher  with  electrolytic  cells  than  with  the  iiir  li(|ue- 
faction  process,  the  decision  as  to  the  type  of  plant  to  lie 
built  must  not  rest  on  the  oxygen  ])roduction  alone,  for 
the  hydrogen  must  he  taken  into  consideration  also.  Xow 
that  hydrogen  is  used  in  welding,  as  the  reducing  atmos- 

Tahle  I — Econotuiad  Voltage  for  Cell  Operation  Under 
Various  Conditions 

l.i.tMNI  .\iiip.  Hecirolytic  Cel' 


I'.ncruy  .\vailal)le.  . - Ciwt  of  Knergy  per  Kw.-Ur.  .\.C. — — 

llourji  per  Day  2  0  MilK  2  5  .Mills  t.OMilIn 

\  oltagp  \ Ullage  Voltage 
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(Top)  Duriition  load  r-urve.— 
The  station  operated  one  hour 
at  a  rate  les.s  than  15,000  kw. ; 
fifteen  hours  between  15,000  and 
20,000  kw.  ;  only  7S  hours  at 
more  than  05  per  rent  and  only 
thirteen  hours  over  loo  per 
cent. 

(Left)  February  and  .Septem¬ 
ber  curves. 

(Ilitfht)  .Maximum  and  mini¬ 
mum  (lays. — Even  on  the  maxi¬ 
mum  day  there  were  more  than 
nine  hours  duriiiK  which  the  sta¬ 
tion  operated  at  less  than  :10  ja-r 
cent. 


12  3  6  9  II  3  6  9  12 

A.M.  P.M. 
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phere  in  lirazing  atifl  annealing  furnaces,  and  especially 
in  so  many  chemical  syntheses,  as  well  as  the  fuel  c[as  in 
cuttinti  metals,  a  balanced  condition  between  recjiiire- 
ments  atul  the  hydrofjen  and  *)xyjicn  production  frotn 
electrolytic  cells  may  he  obtained  so  that 

serious  consideration  may  now  be  given  to  the  use 
of  electrolytic  cells  in  the  place  of  liquefaction 
equipment  for  the  production  of  oxygen  only. 
Because  of  the  great  flexibility  of  operation  pos¬ 
sible  with  electrolytic  cells  and  the  fact  that  air 
liquefaction  apparatus  must  be  operated  continu¬ 
ously  if  oxygen  is  to  be  made  at  a  reasonable  cost, 
the  advantages  of  electrolytic  cells  with  power 
only  intermittently  available  are  apparent. 

Xumerous  facts  must  he  considered  and  weighed 
before  any  conclusion  can  be  reached  as  to  the  jiroba- 
bility  of  an  ultimate  substantial  ])rotit  in  the  generation 
and  sale  of  off-peak  energv  bv  any  particular  central 
station,  the  most  fundamental  being  (  1  )  the  net  incre¬ 
ment  cost  of  generation.  (2)  the  aggregate  annual 
amount  available  at  some  minimum  rate  of  generation 
and  (.f)  the  daily,  monthly  and  seasonal  distribution  of 
this  aggregate. 

d'he  electrolytic  cells  tf)  be  employed  should  be  flesigned 
to  operate  at  some  particular  direct-current  voltage 
between  1  .S  and  2.5.  even  though  in  actual  operation  the 
voltage  may  vary  widely,  either  fnan  flifferences  in  cur¬ 
rent  in])tit  or  from  differences  in  cell  tenii)erature. 
.Vaturally.  the  cost  of  an  electrolytic  cell  varies  with  the 
current  and  voltage  for  which  it  is  designed,  the  cost  per 
kilowatt  capacity  being  progressively  greater  as  the  oper¬ 
ating  voltage  rating  decreases.  In  a  ])lant  of  large  capa¬ 
city.  for  example,  the  estimated  installed  cost  of  a 
single  1  .S.(X')0-atnp.  cell  designed  to  operate  at  2.4  volts 
is  but  $10  jier  kilowatt  rated  ca])acity.  or  $.?00.  whereas 
the  estimated  installed  cost  of  another  1  .s.(XXf-amp.  cell 
designed  to  operate  at  l.S  volts  is  $20  per  kilowatt  rated 
capacity,  or  $$10. 

.•Ml  factors  must  be  weighed  carefully  in  each  instance 
before  determination  can  be  made  of  the  most  economi¬ 
cal  type  of  electrolytic  cell  for  any  particular  installa¬ 
tion.  However,  as  an  indication  only,  there  are  shown 
in  'fable  I  some  estimates  of  the  most  economic  t\])e  of 
15.000-amp.  electrolytic  cells  that  might  be  employed  in 
a  large  plant  under  different  conditions. 

In  'fable  II  are  given  the  estimated  capital  re(|uirements 

Table  11 — Electrolytic  Cell  Plant,  Ci 


Capital  RiMiiiireiurnts 

Cells 

I  5.000-amp.  x  2  0  volte  ( 30  kw  caparity ) 

300  relle  (9,000  k»  a.r.)  at  $20  per  kw .  iiiatalled  .  $180,000 

I.and.  huildinu  and  equipment  40  per  cent  of  cell  <'o«t .  72,000 


CnnverliiiK  Ikinipiiienl 

I  1,000-volt  a.c./h()0-volt  d.c.  niotor-ceiierator  aete 


9,000  k«  .  d  c  capai’ity  at  $  I  5  per  k»  inatalled  135,000 

l.and.  huildinc  and  e<piipnient  20  per  cent  of  conversion  equip¬ 
ment  cost  .  27.000 

(ias  Storaxe  and  Handllnx  Knulpnient 

( *ne  2  000  000-cu  ft  hydropen  holder,  etc  235,000 

<"lne  1.000. 000-1  u  ft  oxypen  holder,  etc  .  .  135,000 

("las  mams  .  10,000 

Total  plant  cost  .  $794,000 


1 184 


for  an  electrolytic  cell  plant  of  10.000  kw.  alternating- 
current  capacity  and  the  cost  per  thousand  cubic  feet  of 
the  annual  production  of  total  gases  therein  when  consum¬ 
ing  an  .aggregate  of  81.080.(XX)  kw.-hr,  a.c.  of  surplus 
off-jieak  energy  at  a  cost  of  1.66  mills  jter  kilowatt-hour, 
a  price  at  which  it  is  procurable.  In  this  estimate  of 
cost  provision  has  been  made  for  sufficient  gas  storage 
capacity  to  hold  all  the  gases  made  if  the  electrolytic 
cells  are  operated  for  the  aggregate  jieriod  during  which 
suq>lus  energy  would  be  available  to  their  use  and  it 
consumption  is  evenly  distributed  throughout  the  whole 
24  hours  of  each  day. 

fhe  gas  cr)st  of  .22.51  cents  i^er  thousand  cubic  feet 
shown  in  'fable  II  would  be  decreased  fractionally  in 
cell  jdants  of  greater  capacity  because  of  the  propcirtion- 
ately  smaller  gas-storage  capacities  refiuired  to  insure 
continuous  operation  of  gas-consuming  industries  of 
e(|uivalent  capacities  with  surplus  energy  only  intermit¬ 
tently  available.  However,  the  cost  of  the  total  gases 
produced  in  cell  plants  of  greater  capacities  would  not  be 
decreased  materially  because,  as  shown  by  the  data  in 
'fable  HI.  the  large  cell  plants  would  be  operated  at  full 
capacity  a  less  fraction  of  the  time. 

Klectrolytic  plants  attached  to  generation 

Uy  building  the  electrolytic  cell  plant  .adjacent  to  the 
central  station  transmission  costs  and  losses  are  reduced 
t*)  a  minimum  and  the  distribution  system  is  ke])t  clear 
for  the  transmission  of  firm  energy,  and  by  bx'ating 
industrial  plants  that  will  consume  the  gases  in  the  same 
vicinity,  the  hydrogen  and  oxygen  produced  do  not  have 
to  be  compressed  for  transportation,  but  c.an  be  stored 
and  pumped  under  relatively  low  pressures. 

Klectrolytic  cells,  under  control  of  the  central  station 
dispatcher,  will  consume  off-jieak  energy,  if.  when  and 
as  it  is  available,  and  may  instantly  be  cut  off  when  the 
energy  is  recpiired  elsewhere  to  satisfy  a  firm  demand 
'fhe  hydrogen  and  oxygen  made  intermittently  in  the 
electrolytic  cells,  when  surplus  energy  is  available,  max 
be  taken  by  the  consuming  industries  througluxiit  the 
entire  day.  gas  storage  holders  comjxensating  for  the 
difference  in  rates  of  production  and  consumption. 

An  electrolytic  cell  is  a  tool  of  high  efficiency  at  its 
rated  capacity  and  it  will  operate  at  not  less  than  75  to 
80  ])er  cent  of  this  high  efficiency  with  loads  varying 
from  25  to  250  per  cent  of  its  rating.  It  begins  to 
function  almost  instantly  when  starting  up  and  can  be 
shut  off  completely  at  any  time  without  injury.  Kinallv. 

acity  Equivalent  to  10,000  Kw.  A.C. 

Op<‘ratl<in  and  Maintenance 


Knergy.  81,680.000  kw.-hr.  a.c.  at  1 . 66  mills  .  $135,589 

Cells  11.000 

Converting  equipment .  7,000 

Gas  storage  and  handling  equipment .  5,606 

( tperation  c(*t . .  $  1 59. 1 95 

Fixed  charges.  I  5  per  cent  of  capital  requirement .  1 19, 100 

Total  production  cost  .  .  $278,295 

Cost  of  hydrogen,  two-thirds  of  total  production  cost .  $  1 85, 5  30 

Cf)st  of  oxygen,  one-third  of  total  production  cost  .  92,765 

H.vdrogen  made,  thousands  of  cubic  feet  . . .  578.839 

ftxygen  made,  thousands  of  cubic  feet .  .  289.419 

1,000  cu. ft.  total  gases  made — 73,512,000  k>»  d.c.  x  1 1  8111  868,258 

Cost  of  gases  per  1,000  cu. ft .  32  51 
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Table  III — Availability  of  Off-Peak  Energy 
in  Plant  Analyzed 


Proportion  of  Time  in  Per  Cent  Aggregate  Annual 


Cell 

Cells  Operate 

Consuniptiud 

Capacity, 

Full 

Part 

Cells 

of  Cells, 

Kw  A  C 

Capacity 

Capacity 

Ott 

Kw.-Hr  .\.C 

10,000 

88  0 

9,6 

2.4 

81,680,000 

20,000 

81.4 

16.2 

2.4 

158,380.000 

30,000 

61.7 

35.9 

2.4 

221,170.000 

and  of  greatest  importance  to  the  central-staticjii  engi¬ 
neer.  tlie  operation  of  electrolytic  cell  plants  on  the 
system  with  otT-peak  energy  not  only  makes  it  possible 
to  opertjte  the  station  continuously  at  a  predetermined 
rate,  buit  also  increases  the  load  factor  and  improves 
relaying  conditions  for  system  operation. 

Electrolytic  cells  will  absorb  r  ly  normal  load  lluctua- 
tion  and.  Kirthermore,  the  centrai-station  dispatcher  can 
regulate  the  current  input  so  that  any  reasonable  ])rede- 
termined  load  may  be  imijosed  on  the  central -station 
generating  equipment,  and  he  can  change  this  station 
load  from  time  to  time  in  approximate  multiples  of  the 
capacities  of  the  generating  units. 

Hy  increasing  the  station  load  factor,  especially 
during  the  hours  of  low  system  demand,  and  eliminating 
short-period  load  fluctuations  over-all  efiiciencies  of  gen¬ 
eration  may  be  increased  in  varying  degrees,  depending 
upon  the  normal  efficiencies  of  the  generating  units 
involved. 

W'ith  the  continuing  improvement  in  thermal  conver¬ 
sion  efficiency  from  fuel  to  electric  energy  that  is  being 
effected  in  generating  efiuipment,  and  with  the  increas¬ 
ingly  larger  investment  in  jilant  necessary  to  obtain  this 
result,  fixed  charges  become  the  major  fraction  of  the 
cost  of  generating  electric  energy  in  central  stations. 
Unless  fixed  charges  are  diminished  by  wider  st)read 
over  greater  amounts  of  energy  generated  to  supjily  firm 
demand,  or  ojierating  conditions  are  so  modified  that  im- 
])roved  thermal  conversion  can  be  attained  by  substantially 
continuous  o])eration  at  rates  of  highest  efficiency,  the 
benefits  resulting  from  the  installation  of  better  designed 
generating  e(|uii)ment  and  accessories  are  overtaken  by 
the  fixed  charges  on  the  increased  cost  of  plant. 

Fixed  charges  are  assessed  against  energy  generated 
to  supply  firm  demand.  By  continuing  this  practice,  and 
also  utilizing  available  ecjuijiment  to  generate  energy 
when  it  is  not  needed  to  .satisfy  firm  demand,  then  con¬ 
siderable  (|uantities  of  surplus  energy,  free  front  fixed 
(  hnrtjes,  are  made  available  for  use  or  sale. 

There  are  central  stations  in  the  Mississippi  Basin  tliat 
would  derive  substantial  direct  profit  from  the  sale  of 
surplus  off-])eak  electric  energy  at  a  jirice  of  1.5  mills 
per  kilowatt-hour.  .Analysis  of  the  o])erating  records  of 
one  such  plant  disclosed  that  superposition  on  its  annual 
duration  load  curve  of  the  loads  of  electrolytic  cell  ])lants 
of  10,000,  20,000  and  30.tXX)  kw.  a.c.  capacities  in- 
crea.sed  the  annual  capacity-use  factor  from  56.7  per 
cent  to  65.6,  73.9  and  80.7  per  cent,  respectively,  and 
that  off-peak  energy  was  available  in  the  quantities  and 
durations  shown  in  Table  III. 

This  paper  supplements  "What  Brice  Surplus 
I'hiergy”*  and  embodies  answers  t(p  a  (juestionary  com- 
I'iled  from  readers’  comments  upon  practicability  of  gen- 
t  rating  (}ff-])eak  electric  energv  and  selling  it  profitably. 

d'he  net  increment  cost  of  generating  surplus  energy 

U’orht."  May  lit.  1^*30. 


during  ofi'-])eak  jperiods  in  an  efficiently  operated  base¬ 
load,  pulverized-coal-fired.  steam-generating  station  with 
an  installed  capacity  in  excess  of  100.000  kw.  was  deter¬ 
mined.  and  found  to  he  appreciably  less  than  the  cost  of 
fuel  required  for  its  generation  under  the  conditions 
(1.6<:p  mills  for  81.tp80.(XX)  kw.-hr.  of  off-peak  energy). 

d'his  station  is  one  of  several  in  its  .sy.stem.  has  the 
lowest  coal  cost,  the  most  efficient  generating  units  and. 
naturally,  is  operated  to  suipply  the  base  load.  Further¬ 
more.  the  .system  (pf  which  it  is  a  unit  has  interconnec¬ 
tions  with  two  other  systems,  one  of  which  has  consid¬ 
erable  hydro-electric  generating  cajiacity. 

I'hat  conditi(pns  at  this  station  were  not  abnormal  and 
that  it  was  efficiently  (pjperated  may  be  deduced  from  the 
folKpwing : 

1.  The  annual  cajpacity  use  factor  was  56.7  jper  cent. 

2.  I'he  average  over-all  fuel  reciuirement  for  conver¬ 
sion  from  coal  to  electric  energy  was  14.431  B.t.u.  per 
kilowatt-hour  alternating  current  generated. 

3.  rile  (juality  of  the  coal  consumed  was  mediocre 

T 

Fuel  Consumption 
51  per  Cent  of  ,1919  Rate 

Coal  consumptiipii  in  public  utility  plants  was  only 
7  per  cent  greater  in  1930  than  in  1925,  although  the  out- 
]put  fnpin  fuel  increa.sed  45  ])er  cent,  according  to  a  rejpiprt 
hy  the  United  States  Geological  Survey.  The  use  of 
natural  gas  multijplied  nearly  sixfrpld  since  1919,  but  lesN 
fuel  oil  is  being  used  than  in  the  first  half  of  the  decade. 

Including  the  coal-e(|uivalent  of  oil  and  gas.  consuin])- 
tion  rose  from  38.880.000  tons  in  1919  to  50,654,000  tons 
in  19.30.  with  a  maximum  in  1929  of  52,574.000  ton>. 


1919  1920  1921  1922  1923  1924  1925  1926  1927  1928  1929  1930 


while  the  corres|Ponding  kilcpwatt-hours  (e.xcluding 
energy  generated  fnpin  wood)  were  24,175.000,000, 
62.448.000.000  and  62.514.000,000.  respectively.  These 
values  indicate  a  decrease  from  3.2  lb.  of  coal  per  kw.-hr. 
in  1919  to  1.62  Ih.  in  1930. 

'I'he  designation  "public  utility  plants”  as  here  used 
embraces  not  only  central  stations  but  also  electric  rail¬ 
way  [plants  and  others  contributing  energy  for  public 
use  or  sale. 


June  2/y. /O.?/— KLKU  rklUAL  WORLD 


1185 


Street  Lighting 


nd  Traffic  Accidents 


By  KIRK  M.  REID 

lUnminathui  Euomeer  CicncrnI  Electric  C  oiiif'iiny, 

Xcia  Park  Encjmccrhui  Dc  kart  meat.  CIcvcIaml.  Ohio 


*Pascil  on  read 

he  fare  .1  liter icait  Soci¬ 
ety  of  Municipal  Ein/i- 
iieers. 


A  Cleveland 
avenue  before 
and  after 
adequate  lighting 


THRKI':  siirvevs*  may  l)c  cited  in  support  of  the 
statement  tliat  it  is  ])ossihle  to  correlate  the  traffic 
accidents  with  the  adetpiacy  or  inadequacy  of  street 
lighting.  There  are  ntany  variables  involved  in  the 
frerpiency  of  traffic  accidents — traffic  density,  pedestrian 
density,  season  weather,  law  enforcement,  etc.  .\n  index 
which  api)ears  to  give  re.sults  largely  indejiendent  of  these 
variable  factors  other  than  lighting  is  that  of  the  com- 
parison  of  two  ratios.  One  of  these  is  the  ratio  of  night 
to  day  accidents  on  well-lighted  streets;  the  other  the 
same  ratio  for  poorly  lighted  streets.  The  disparity  be¬ 
tween  these  tw(i  may  he  regarded  as  representing  the 
actual  reduction  which  has  been  experienced  in  night 
hazard,  under  local  conditions,  through  adecpiate  street 
lightitig.  .\n  analysis  of  the  three  surveys  indicates  that 
adeeptate  lighting  does  and  will  decrease  the  night 
accidents. 

One  of  our  earliest  investigations  on  the  relation  be¬ 
tween  street  lighting  and  traffic  accidents  was  conducted 
in  the  citv  of  Cleveland  during  the  year  1923.  This  in¬ 
vestigation  con¬ 
sisted  of  a  compari¬ 
son  of  the  night 
traffic  ex])erience  on 
four  main  thor¬ 
oughfares  —  luiclid 
.Avenue,  Woodland 
.\venue.  .Superior 
.Avenue  and  St. 

Clair  Avenue.  All 
of  these  w  e  r  e 
h  e  a  V  i  1  y  traveled 
main  thoroughfares 
and  had  double- 
track  street  car 
lines.  At  that  time 


two  of  these.  F.uclid  .Avenue  and  Woodland  .Avenue, 
were  well  lighted.  T  he  other  two.  Superior  .Avenue  and 
St.  Clair  Avenue,  were  poorly  lighted. 

An  analysis  of  the  Police  Department  records  showed 
that  during  the  daytime,  when  of  course  there  was  no 
difference  in  the  illumination  on  these  streets.  Euclid 
and  Woodland  Avenues  had  more  traffic  fatalities  than 
the  other  two  and  therefore  might  i)roi)erly  he  regarded 
as  more  dangerous  from  the  traffic  standi)oint.  At  night, 
however,  the  situation  was  reversed.  During  the  year 
there  was  only  one  night  fatality  on  Euclid  and  one  on 
Woodland,  the  two  well-lighted  streets,  whereas  on 
poorlv  lighted  St.  Clair  there  were  seven  night  fatahtie> 
and  on  iioorly  lighted  Suiierior  there  were  eight.  .Ap- 
parentlv  the  pre.sence  of  the  good  lighting  had  a  marked 
effect  in  reducing  the  night  traffic  fatalities.  Or.  con¬ 
versely.  the  absence  of  good  lighting  made  the  two  pooiT> 
lighted  thoroughfares  extremely  hazardous. 

A  new  lighting  svstenron  Superior  .Avenue  was  iilaced 
ii/operation  October  9.  1925.  From  January  1  to 
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6  8  10  1224  6  8  l0ni 
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Hour  of  +h«  Da^ 


'I'ratHc  accidents  in  winter  dusk  exceeded 
midsummer  frequency 

Based  on  fatality  data  from  ('alifornia.  Ni-w 
Voi'k,  Peimsylvaiiia  and  North  ('ai’oliiia. 

( )ctober  9.  1925,  there  were  five  niijht  fatalities  on 
Superior  Avenue.  This  is  at  tlie  rate  of  something  over 
six  night  fatalities  a  year,  indicating  that  the  night  traffic 
hazard  was  substantially  the  .same  as  was  found  in  the 
investigation  two  years  earlier,  when  there  were  eight 
night  fatalities. 

During  the  twelve-month  period  following  the  installa¬ 
tion  of  the  good  lighting  system  there  was  only  one  night 
fatality  on  the  street,  and  during  the  second  twelve 
months  there  were  only  three — an  average  of  two  a  year. 

.St.  Clair  .\venue  was  not  relighted  until  October  1, 
1927.  During  the  twelve-month  ])eriod  before  the  in¬ 
stallation  of  the  good  lighting  system  there  were  six  night 
fatalities  on  the  street,  and  there  were  also  si.x  night 


fatalities  during  the  second  ])receding  twelve-month 
period.  This  experience  is  a  good  check  on  the  seven 
night  fatalities  which  were  found  on  St.  Clair  Avenue  in 
the  1923  investigation.  The  year  following  the  installa¬ 
tion  cf  the  good  lighting  system  there  were  three  night 
fatalities  on  St.  Clair  .Avenue — two  of  these  intoxicated 
])edestrians — and  during  the  second  twelve  months  there 
was  only  one — a  ])edestrian  struck  by  a  hit-skip  driver. 
Mere,  as  on  .Superior  .Avenue,  there  was  an  axerage  of 
only  two  night  fatalities  a  year  under  good  lighting,  as 
compared  with  an  average  of  six  or  more  under  ].)oor 
lighting.  The  new  lighting  .system  on  .St.  Clair  Avenue 
consists  of  lantern-type  units,  spaced  100  ft.  apart,  with 
10.000-lumen  lam])s  and  dome  refractors.  It  might  be 
mentioned  that  while  these  lam])s  are  considerably  smaller 
than  those  emjdoyed  on  .Superior  Avenue.  St.  Clair 
.\venue  is  a  much  narrower  street. 

( )ne  might  safely  conclude  from  the  traffic  fatality 
e.x])erience  on  these  two  thoroughfares  that  the  good 
lighting  systems  had  accomplished  all  that  could  reason¬ 
ably  be  expected  of  them. 

Cleveland  as  a  whole 

The  foregoing  inve.stigation  covered  relatively  short 
stretches  of  heavily  traveled  thoroughfares,  and  the 
a])])ro.ximately  three-to-one  reduction  in  night  traffic 
fatalities  ex])erienced  cannot  be  e.x])ected  throughout  an 
entire  city.  Our  next  logical  .step,  therefore,  is  a  broader 
investigation,  covering  all  the  traffic  fatalities  in  the  city. 

A  basis  of  a  yardstick  for  measuring  the  efficacy  (jf 
highway  lighting  is  very  simjde.  It  is  merely  a  com])ari- 
son  between  two  ratios — the  ratio  of  the  night  accidents 
to  the  day  accidents  on  the  well-lighted  streets,  compared 
with  the  ratio  of  the  night  accidents  to  the  day  accidents 
on  the  ])oorly  lighted  .streets.  The  day  accidents  thus  give 
us  an  "index"  which  .serves  to  compensate  for  the  variable 
factors,  other  than  lighting,  which  affect  the  number  of 
traffic  accidents. 

The  complete  tabulation  of  the  Cleveland  analysis,  fol¬ 
lowing  this  method, 
is  p  r  e  s  e  n  t  e  d  in 
Table  I.  It  will  be 
iKtted  that  on  the 
well  -  lighted  resi¬ 
dence  streets  there 
were  no  night  fa¬ 
talities.  as  conijiared 
with  si.x  night  fa¬ 
talities  on  the  ])oorIy 
lighted  residence 
streets:  it  is  my 
opinion,  however, 
that  the  total  num¬ 
ber  of  fatalities  on 
the  residence  streets 
is  not  sufficient  to 
])lace  much  weight 


to  eiglit  fatalities 
a  year  ilropped  to  two 
a  year  after  tlie  im¬ 
proved  lij^liting — one 
of  the.se  was  a  liit-skip 
ease  and  tile  other  in¬ 
volved  an  intoxicated 
pedestrian. 
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Table  I — Relation  of  Lighting  to  Fatal  Traffic  Accidents 

Keridential  Street  l^iRhtiii!:  Thorounhfare  Street  LiichtitiR 


Month 

Inadequate* 
Day  Night 

.Vdeijuate* 
Day  .Night 

Inadeipiate 
Day  .Night 

.Vdeiiuate 
Day  .Night 

Total 

Sept.. 

1929 

2 

1 

1 

0 

6 

8 

7 

6 

31 

Oct., 

1929 

1 

1 

1 

0 

3 

12 

5 

8 

31 

N'ov., 

1929 

1 

2 

0 

U 

2 

7 

3 

14 

29 

1  )ec.. 

19^9 

0 

0 

0 

0 

1 

4 

4 

6 

13 

•Ian., 

1930 

0 

0 

0 

0 

2 

4 

3 

7 

lb 

Feb., 

1930 

0 

0 

0 

0 

0 

1 

4 

6 

1 1 

March, 

1930 

2 

0 

0 

0 

6 

8 

6 

4 

26 

April, 

1930 

4 

0 

1 

0 

3 

5 

5 

6 

24 

May, 

1930 

1 

0 

1 

0 

3 

5 

7 

5 

22 

•  line. 

1930 

5 

2 

2 

0 

3 

4 

5 

1 

22 

•luly, 

1930 

4 

0 

0 

0 

3 

3 

5 

3 

18 

Aug., 

1930 

2 

0 

1 

0 

4 

4 

6 

3 

20 

22 

6 

7 

0 

36 

65 

58 

69 

263 

♦DiviKidii  between  ade<|uute  and  inadequate  street  liithtin;:  based  upon  tlie 
lIlurninatiiiR  Knuineeriin!  S<H-iety  Code  of  Street  I.igtiting. 

Analysis  uf  the  l>ala 

Kesideiice  H(m>ts 

Hatio,  night  to  day  fatalities,  inadequate  lighting,  i.s  6^22  =  0.  27 

Ratio,  night  today  fatalities,  ade<|uate  lighting,  is  0/  7  =  0  00 

ThorniiKhrares 

Ratio,  night  to  day  fatalities,  inade<iuate  lighting,  is  bS/  86=  1.81 

Ratio,  night  to  day  fatalities,  adequate  lig'.iting,  is  69,'  58=  1.19 

I'tniipiiled  NIkIiI  I'atalilles  if  Kiilire  City  were  liiatiegiialeiy  LiKhtt'd' 


On  residence  streets  now  inadeiiuately  lighteil  6 

On  residence  streets  now  adequately  lighted  7\0  27=  2 

On  thoroughfares  now  inade<iuately  lighted  65 

<  hi  thoroughfares  now  adeipiately  lighteil  58\  181  =  105 

Total  .  178 

Computed  N'lKlit  Natalities  if  Kiitire  City  were  Adetiuately  LiKlited 

On  residence  streets  now  inadequately  lighted  22\0  =  0 

<  >11  residence  streets  now  adeijuately  lighteil  0 

t  >n  thoroughfares  now  inadeiiuately  lighteil  36x1.  19=  43 
•  hi  thoroughfares  now  adequately  lighteil  69 

Total  112 


ComputcKi  Ititfereiiee  between  .Adequate  and  Inadeuiiate  Street  IdKhtiiiK 

178  1 12  =  66  night  fatalities  a  year  avoided  or  66 178=  37  per  cent  of  the 

night  fatalities  avoided. 


upon  this  rpsult.  On  the  poorly  lighted  thoroughfare 
there  were  81  per  cent  more  fatalities  hy  night  than  by 
day.  whereas  on  the  well-lighted  thtjroughfares  there 
were  only  19  per  cent  more  fatalitie.s  hy  night  than  hy 
day.  rile  net  result  is  that  under  Cleveland  conditions 
about  35  per  cent — something  over  one  out  of  three — of 
the  night  traffic  fatalities  may  he  avoided  hy  proper  street 
lighting. 

In  this  investigation  the  basis  of  the  street  classifica¬ 
tion  as  to  adefjuate  or  inadequate  lighting  is  the  new  Code 
of  Street  Flighting,  prejfared  by  the  street  lighting  com¬ 
mittee  of  the  Illuminating  Engineering  Society. 

Indiana  highway  fatalities 

'file  third  investigation  covers  all  the  traffic  fatalities 
on  the  state  roads  of  Indiana  for  the  twelve  months 
ended  .August  31,  1930.  This  detailed  analysis  is  iire- 
sented  in  Table  II.  and  it  permits  drawing  many  interest 
ing  conclusions  as  to  when  and  how  rural  traffic  fatalities 
occur.  To  summarize  those  data  which  have  a  direct 
bearing  upon  illumination.  37  jier  cent  of  the  fatal  acci¬ 
dents  occurred  during  the  day.  9  jier  cent  during  dusk, 
and  54  ])er  cent  after  dark.  This  analysis,  by  the  way.  is 
not  to  be  regarded  as  complete  in  that  it  does  not  cover 
county  or  townshij)  roads,  but  it  does  cover  all  the 
Indiana  state  roads  for  a  full  year. 

Eased  ui)on  a  traffic  survey.  .A.  H.  Hinkle,  superin¬ 
tendent  of  maintenance  Indiana  State  Highway  Com¬ 
mission.  estimates  that  about  two-thirds  of  the  total 
24-hour  traffic  is  on  the  .state  roads  of  Indiana  during  the 
daytime.  This  means  that,  after  daylight  has  failed  or  is 
failing,  about  one-third  of  the  traffic  ])roduces  almost 
two-thirds  of  the  fatalities.  By  day  two-thirds  of  the 
trafiic  jiroduces  only  one-third  of  the  fatalities.  The  rela¬ 
tive  night  hazard,  therefore,  is  about  four  times  the  day 
hazard. 

.A  com])ilation  of  fatality  data  from  four  typical  states 
has  been  made  by  S.  J.  \\411iams.  director  of  the  Xa- 
tional  .Safety  Council.  He  concludes  that  about  35  per 
cent  of  the  night  traffic  accidents  are  directly  or  indirectl} 
attributable  to  lack  of  illumination.  There  would  seem  to 
be  am])le  justification  for  comprehensive  trials  of  high¬ 
way  lighting,  to  determine  to  what  extent  it  will  reduce 
this’a])]ialling  night  hazard. 


Table  II — Fatalities  on  State  Roads  in  Relation  to  Lighting 


Collision,  Two 

Motor 

Motor  \'ehicle  Hit 

Motor 

\'ehifle  Drove 

A'ehicles 

by  Train  or  Interur- 

iff  Road 

I’edestrian  Hit 

.Miscellaneous 

Total 

Month 

ban 

Light 

Dusk 

Dark 

Light  Dusk 

Dark 

Light 

Dusk 

Dark 

Light 

Dusk. 

Dark 

Light  Dusk 

Dark 

Light 

Dusk 

Dark 

September,  1929 

1 

5 

2 

1 

2 

3 

1 

1 

1 

2 

7 

0 

12 

•.K'tober,  1929  . 

5 

1 

10 

1 

4 

4 

1 

4 

2 

2 

2 

3 

1 

12 

7 

21 

.  . .  ,  2 

5 

1 

2 

2 

3 

1  1 

1 

4 

3 

1 1 

Dei-ember,  1929 

2 

4 

5 

1 

5 

2 

0 

15 

.lanuary,  1930 

3 

3 

1 

2 

3 

1 

4 

1 

1 

6 

0 

13 

February,  1930 

3 

1 

2 

1 

3 

2 

2 

1 

1 

5 

1 

10 

March,  1930 

3 

1 

2 

1 

2 

4 

1 

5 

1 

8 

.April,  1930 

5 

4 

3 

3 

2 

1 

1 

1 

1 

1 

13 

1 

8 

-May,  1930 

2 

6 

3 

3 

2 

1 

2 

1 

6 

3 

1 1 

June,  1930 

2 

1 

1 

1 

1 

2 

1 

1 

2 

1 

8 

2 

3 

July.  1930 

3 

1 

6 

3 

1 

1 

1 

4 

3 

1  1 

2 

1(1 

.\ugust,  1930  . 

1 

1  1 

2 

4 

1 

4 

2 

1  1 

10 

2 

15 

29 

3 

58 

14  0 

lb 

22 

6 

2b 

12 

7 

25 

12  6 

12 

89 

22 

137 

90 

30 

54 

44 

30 

248 

Per  cent  of  total. 

36 

12 

22 

18 

12 

36 

9 

55 

♦This  analysis  was  made  by  A.  li.  Hinkle,  superintendent  of  maintenance  Indiana  State  Highway  Coniniission,  and  Kirk  M.  Reid,  Kela  Park,  Engineeruia 
Department,  Cleveland,  Ohio,  of  traffic  and  lishting  on  tlie  state  roads  of  Indiana,  September,  1929,  through  .\ugust.  1930. 
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250  hp. ;  one  shredder  motor,  150  hp..  and  eight  pulper 
motors,  100  hp.  each.  It  was  finally  decided  that  if 
synchronous  motors  with  0.8  leading  power  factor 

G  characteristics  were  used  for  all  these  applications  the 

(.In/Simn  Pi  ilrx  desired  power  factor  would  be  obtained  on  the  portion 

rindmg  wood  rulp  of  the  iL  the  power  company  wouW  serve.  The  con- 

tract  was  closed  on  this  basis  and  the  results  w'ere  as 
■  By  W.  PAUL  LYMAN  anticipated. 

General  Electric  Company,  Xcxo  Orleans,  La.  The  problem  of  “take-up”  on  the  adjustable  end  of 

the  dual-drive  pulper  machines  to  w'hich  these  motors 
By  applying  synchronous  machines  to  the  motoriza-  were  applied  required  special  attention.  The  displace- 

tion  of  dual-drive  pulper  equipment  the  Bogalusa  Paper  nient  of  the  rotor  with  respect  to  the  stator  of  3  or  4  in. 

Company  of  Bogalusa.  La.,  w'as  able  to  take  advantage  in  the  conventionally  used  squirrel-cage  motor  ordi- 

of  power-factor  clauses  in  purchased  energy  contracts  narily  has  no  efifect  upon  the  motor’s  oj)eration,  especially 

and  secure  satisfactory  operating  performance.  as  these  thrusts  only  occur  once  in  a  great  while,  and 

This  paper  company  recently  decided  to  add  another  then  the  rotor  is  returned  in  a  few  seconds  to  its  normal 

kraft  mill  and  another  board  mill  unit  to  an  already  operating  position.  However,  in  applying  synchronous 

large  plant  equipped  with  four  board  machines  and  one  motors  here  it  was  realized  that  standard  collector  rings 

kraft  machine.  The  company  was,  at  the  time,  negotiat-  could  not  be  used,  as  any  foreign  matter  getting  into  the 

ing  with  the  Louisiana  Power  &  Light  Company  for  the  stock  and  being  fed  between  the  disks  of  the  machine 

purchase  of  a  portion  of  its  power  requirements.  Its  would  cause  the  adjustable  section  to  bound  back  against 

own  plant,  of  8,000  kw.  capacity,  was  approximately  the  spring  at  the  take-up  end,  thus  displacing  standard 

loaded  and  the  loss  of  its  large  generating  unit  would  rings  from  under  the  brushes.  Also,  it  would  be  neces- 

necessitate  a  shut-down  of  at  least  a  part  of  the  plant.  sary  for  the  operator  to  make  frequent  adjustments  by 

Because  of  the  location  of  Bogalusa  with  respect  to  hand  to  regulate  the  grade  of  his  stock  to  the  slush  bins, 

the  generating  plants  of  the  Louisiana  Power  &  Light  and  these  adjustments  might  cause  the  rings  to  leave  the 

Company  it  was  most  important  to  the  power  company  brushes.  The  engineers  found  that  there  was  enough 

that  the  power  factor  of  the  load  ]>icked  up  at  this  re-  room  between  the  spider  and  the  motor  bearing  of  a 

mote  point  be  as  near  unity  as  possible.  .As  the  greater  standard  synchronous  motor  to  use  collector  rings  4^  in. 

part  of  the  pai)er  mill  load  came  through  induction  wide.  The  design  was  thus  made  on  this  basis, 
motors,  the  over-all  ])ower  factor  at  which  its  ])lant  was  With  the  above  motors  four  semi-automatic  starters 
operating  was  less  than  70  i)er  cent.  An  analysis  of  the  were  supplied,  each  to  control  the  two  motors  on  one 

rate  offered  by  the  power  company  indicated  that  it  machine.  In  other  words,  both  motors  on  a  machine 

would  not  be  economical  to  purchase  power  even  in  a  were  started  from  one  oil  switch,  although  a  motor  field 

5,000-kw.  block  unless  the  power  factor  was  improved:  rheostat  was  provided  for  each  motor  on  its  panel.  These 

in  fact,  a  penalty  would  be  inflicted  if  the  power  factor  starters  were  assembled  by  the  user  along  with  similar 

of  the  load  fell  below  80  per  cent.  .  starters  for  other  motors  as  a  unit  switchboard.  .An 

Main  motors  to  be  considered  in  these  two  proposed  exciter  bus  was  constructed  over  the  entire  length  of 

units  consisted  of  four  Jordan  motors.  400  hp.  each;  the  board  and  energized  from  a  motor-generator  set.  thus 

four  Jordan  motors.  250  hp.  each  ;  one  compressor  motor,  furni.shing  excitation  to  all  the  motors. 

The  pulpers  have  now  been  in  op¬ 
eration  for  some  time  and  the  user 
reports  them  satisfactory  in  every 
respect.  Incidentally  the  paper  com¬ 
pany.  realizing  the  damp  conditions 
under  which  these  machines  operate, 
constructecl  neat  metal  covers  over 
the  motors.  These  covers  are  pro¬ 
vided  with  air  ducts  at  the  bottom 
and  ventilating  stacks  on  the  top  to 
insure  a  sufficient  amount  of  cool¬ 
ing  air. 


Synchronous  motor  applied  to 
pulper  dual  drive 


Correcting  Power  Factor 
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Easy  Register  Ratio  Determination  (?) 


To  the  Editor  of  the  Electrical  World: 

The  May  2  issue  of  the  Electrical  World  contained 
a  letter  in  the  Readers’  Forum  on  “Easy  Register  Ratio 
I^etermination’’  and  offered  a  substitute  formula  for  the 
one  aiipearing  in  the  March  21  issue  under  “Rapid 
Determination  of  Watt-Hour  Meter  Register  Ratio’’  by 
the  writers  of  this  letter. 

The  formula  as  suggested  contains  all  the  quantities 
that  appear  in  our  expression,  and  to  use  it  in  the  field  it 
is  necessary  to  have  available  sup])lementary  information 
such  as  the  correct  knowledge  of  the  reduction  ratio  and 
the  basic  test  constant  of  the  meter.  It  is  also  essential 
that  the  tester  be  informed  as  to  whether  or  not  the 
constant  of  the  meter  being  tested  is  based  on  the  5-amp., 
1 10- volt  constants. 

1  he  necessity  of  having  this  information  is  clearly 
demon.strated  in  both  examples  quoted  in  the  article  of 
May  2,  both  examples  being  incorrect.  Thus: 

Meter,  Westinghouse  type  C.  sub  B,  three  phase,  2^ 
element,  40  amp.  and  440  volts.  Register  constant  1, 
kw.-hr.  first  dial  100.  As  this  meter  has  four  current 
coils  it  is  eijuivalent  to  two  two-element  meters  or  four 
single-element  meters.  The  reduction  ratio  is  5.  not 
0^,  and  the  value  of  the  register  ratio,  according  to  the 
May  2  formula,  should  be  as  follows: 


Rr  = 


100.000 


=  468.75 


5  X  (4  X  8  X  2)  X 
This  value  is  identical  with  the  value  obtained  by  using 
the  formula  for  Rr  given  in  the  March  21  issue,  as 

follows:  ^  1  X  100  X  150  _ 

—  4x8  ~  468.75 


This  checks  with  the  Meterman’s  Handbook  value  as 
given  on  page  815  of  the  192.3  edition,  also  checks  with 
the  handliook  of  W’estinghouse  watt-hour  meters 
IB-5150-C,  jiage  103. 

In  the  second  example,  G.E.  meter  type  D-6.  three 
])hase.  2^  element,  100  amp.  and  2,200  volts,  using  trans¬ 
formers.  register  constant  100.  kw.-hr.  first  dial  10.  This 
meter  is  not  based  on  the  5-amp..  110-volt  constants: 
a  statement  to  this  effect  is  contained  in  the  article  of 
March  21 .  The  reason  for  this  is  that  in  the  three-phase, 
four-wire  installation  the  voltage  rating  is  given  to  neu¬ 
tral  instead  of  between  lines.  'I'he  constant  for  a  5-amp., 
1 10-volt  meter  of  this  type  is  1  instead  of  0.9.  Using 
this  value  in  the  formula  the  expression  would  be  as 
follows :  _  lO.OOO  X  UK)  _ 

100  X  20  X  20  X  1 


'Phis  value  also  checks  the  value  given  in  the  March  21 
issue,  which  was  given  as  follows : 

_  100  X  10  xlO  _ 

-  20  X  20  - 

This  value  agrees  with  the  value  given  in  the  General 
Electric  Company  bulletin  GEB-20,  page  27, 

As  seen  from  the  foregoing  discussion,  both  the  ex¬ 
pressions  for  the  determination  of  ratios  are  satisfac¬ 
tory  :  each,  however,  must  be  supplemented  by  additional 
information  concerning  the  meter.  For  this  reason  all 
the  additional  information  concerning  the  meters  was 
.'assembled  in  tabular  form  in  the  March  21  article.  In 


order  that  the  formula  given  in  the  letter  of  May  2,  1931. 
may  be  used  in  the  field  either  the  manufacturer’s  infor¬ 
mation  bulletin,  the  Meterman’s  Handbook  or  a  similar 
table  must  be  available  or  the  work  is  subject  to  in¬ 
formational  error.  jqhN  O.  KRAEHENBUEHL 

MAX  A.  FAUCETT. 

Department  of  Electrical  Enpineering, 

Univer.sity  of  Illinois,  Urbana,  Ill. 

T 

Two  Essential  Considerations 
Confront  Utilities 

To  the  Editor  of  the  Electrical  World: 

The  article  on  electric  water  heaters  by  Messrs. 
Randolph  and  McCormick  and  your  own  editorial  com¬ 
ments  in  the  May  16  issue  of  Electrical  World  are 
of  more  than  i)assing  interest,  in  view  of  the  enormous 
liotential  ])ossibilities  that  obtain  through  this  class  of 
inisiness.  and  will  no  doubt  receive  due  attention. 

It  certainly  does  seem  as  if  there  had  been  undue  delay 
in  pushing  ahead  with  greater  intensity  and  greater  gusto 
the  best  load-building  ajipliance  available  at  the  present 
time  for  the  domestic  market.  .Xs  you  state,  this  delay 
may  have  been  caused  by  there  having  lieen  too  many 
systems  suggested  and  considered  by  those  interested  to 
arrive  at  any  one  definite  solution,  owing  to  a  desire  on 
every  one’s  part  to  obtain  a  product  which  could  be  100 
per  cent  perfect  from  every  angle.  In  this  connection 
it  is  well  to  note  that  there  is  bound  to  be  a  conflict  in 
viewpoint  lietween  the  operating  men.  who  see  the  use¬ 
fulness  of  the  appliance  entirely  as  a  means  of  improving 
the  load  curve  performance,  and  the  commercial  men, 
who  see  it  entirely  as  a  means  of  keeping  up  or  increas¬ 
ing  the  amount  of  sales  made  each  month,  both  of  which 
are,  indeed,  necessary  adjuncts  of  a  good-looking  con¬ 
solidated  balance  sheet  for  any  company. 

When  coming  down  to  fundamentals,  however,  the 
fact  remains  that  there  are  two  essential  considerations 
which  the  electric  utilities  are  faced  with  today,  namely, 
a  slow  but  gradual  increase  in  investment  cost  jier  dollar 
of  return  and  a  demand  in  many  quarters  for  lower  rates, 
both  of  which  are  compelling  forces  toward  a  need  for 
increasing  the  kilowatt-hours  sold  without,  or  at  least 
with  as  little  as  possible,  additional  cajiital  exjienditure, 
and  which  expressed  in  simple  terms  means  the  necessity 
for  improving  the  load  factor.  If  this  is  sufficiently  basic 
and  fundamental  in  its  aspect  to  aflfect  decisions,  it  would 
tend  to  favor  the  type  of  water  heater  that  comes  closest 
to  fulfilling  these  requirements,  even  if  a  certain  amount 
of  resistance  should  be  encountered  on  the  part  of  the 
purchaser  to  begin  with,  but  which  can  lie  gradually 
overcome  and  ultimately  solved  to  the  greatest  benefit  of 
l)Oth  company  and  customer. 

No  doubt  the  definite  course  to  be  followed  in  the 
development  of  this  business  is  in  the  hands  of  the  exec¬ 
utive,  as  he  is  the  supreme  arbiter  between  the  forces  at 
play  within  his  own  organization  and  the  one  who  knows 
best  just  what  results  he  wishes  to  obtain,  having  con¬ 
tinuously  in  mind  the  general  perspective  of  the  situa¬ 
tion  as  a  whole,  which  enables  him  to  gage  better  than 
any  one  else  the  needs  and  requirements  of  the  hour. 

EUGENE  VINET, 

Evanston,  Ill.  Engineer. 
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S.  Stokes  Becomes  Consulting 
Engineer  in  St.  Louis 

Stanley  Stokes,  who  has  been  actively 
connected  with  the  operations  of  the 
Union  Electric  Light  &  Power  Com¬ 
pany  and  its  subsidiaries  for  a  number 
of  years,  has  recently  been  named  con¬ 
sulting  electrical  engineer.  This  change 
will  permit  Mr.  Stokes  to  devote  hi> 


recognition  of  Dr.  Compton’s  contribu-  Harry  Reid  New  N.E.L.A. 
tions  in  the  field  of  thermionics,  the  Vice-President 

study  of  electron  emission  from  hot  fila¬ 
ments  and  cathodes,  and  in  spectro-  Harry  Reid,  who  has  been  prominently 
scopics,  the  study  of  matter  by  means  and  actively  identified  with  the  electric 

light  and  power  industry  for  more  than 
25  years,  has  been  elected  a  vice-presi¬ 
dent  of  the  National  Electric  Light  As¬ 
sociation.  At  the  present  time  he  is 
president  of  the  National  Electric  Power 


Dr.  C.  M.  Slack,  research  engineer 
of  the  Westinghouse  Lamp  Company, 
recently  received  the  award  for  out¬ 
standing  accomplishments  and  the  ac¬ 
companying  jpSlK)  in  cash  for  the  de¬ 
velopment  of  a  glass  bubble  to  be  used 
as  a  window  in  the  Lenard  ray  tube. 
This  award  is  given  each  year  by  the 
W’estinghouse  organization  for  the  most 
important  changes  either  in  manufac¬ 
turing  methods  or  the  design  of  a  prod¬ 
uct  made  by  the  company. 


W'.  Austin  Heads  Middle 
Yi'est  Division 

Walter  W.  .Austin,  a  prominent 
figure  in  the  electric  light  and  power 
industry  in  the  Middle  West,  has  been 
elected  president  of  the  Middle  West 
Division  of  the  National  Electric  Light 
Association.  Mr.  Austin  is  a  resident 
of  Cottonwood  Falls.  Kan.,  and  is  presi¬ 
dent  of  the  Inter-County  Electric  Com¬ 
pany,  an  independent  organization 
operating  in  a  group  of  towns  in  central 
Kansas  and  which  was  founded  by  Mr. 
.Austin  in  1907  as  the  Home  Light  & 
Power  Company.  In  addition  to 
furnishing  electric  .service  the  company 


entire  attention  to  major  engineering 
matters. 

.A  graduate  of  .Missouri  University  in 
electrical  engineering.  Mr.  Stokes  first 
became  identified  with  the  Telluride 
Power  Company  and  later  with  the 
.Mississippi  River  Power  Distributing 
Company,  where  he  engaged  in  cost 
analysis  work,  rate  research  and  later 
power  sales.  Subsequenty  he  w  as  trans¬ 
ferred  to  the  Lhiion  Electric  Light  & 
Power  Company  as  sujterintendent  of 
the  outlying  plant?  division,  remaining 
in  this  capacity  until  l'U7,  when  in  ad¬ 
dition  to  acting  as  p'>wer  supervisor  he 
took  over  the  duties  of  chief  electrical 
engineer  relinquished  by  H.  W.  Eales. 
who  joined  the  Byllesby  Engineering  & 
Management  Corporation.  His  most 
recent  work  has  been  in  connection 
with  the  design  of  a  new  type  of  swing¬ 
ing  wood-crossarm  steel-tower  trans¬ 
mission  line  125  miles  in  length,  carry¬ 
ing  power  to  St.  Louis  from  the  Osage 
hydro-electric  development.  Mr.  Stokes 
is  a  fellow  of  the  .American  Institute 
of  Electrical  Engineers. 


Company  and  the  National  Public  Ser¬ 
vice  Corporation,  two  of  the  largest 
units  in  the  Middle  West  Utilities  Sys¬ 
tem,  and  also  chairman  of  the  Public 
Relations  National  Section  of  the  Na¬ 
tional  Electric  Light  Association.  In 
1906  Mr.  Reid  embarked  on  a  pioneer 
venture  by  purchasing,  with  other  asso¬ 
ciates,  the  Versailles  (Ky.)  Electric 
Light  Company.  Later  he  became  sole 
owner  of  this  company,  and  with  it 
as  a  nucleus  gradually  put  together  a 
group  of  companies  which  in  1912  be¬ 
came  part  of  the  Middle  West  Utilities 
System  and  were  organized  with  other 
companies  into  the  Kentucky  Utilities 
Company.  From  1912  he  served  as 
president  of  the  Kentucky  Utilities  Com¬ 
pany  and  from  1917  to  1927  as  presi¬ 
dent  of  the  Interstate  Public  Service 
Company  of  Indiana. 

Early  in  1927  Mr.  Reid  returned  to 
the  East  to  become  president  of  the 
.National  Electric  Power  Company  and 
the  National  Public  Service  Corpora¬ 
tion,  which  had  just  been  acquired  by 
the  Middle  West  Utilities  System.  In 
addition  to  being  active  in  the  National 
Electric  Light  -Association,  Mr.  Reid 
is  a  member  of  the  .A.I.E.E.,  A.E.R..A, 
•A.S.M.E.  and  other  similar  .societies. 


Karl  1'.  Co.mpton,  president  of  the 

Massachusetts  Institute  of  Technology,  also  operates  an  ice  utility  with  service 
has  been  awarded  the  Rumford  medal  to  nine  towns.  .Mr.  Austin  has  served 
by  the  .American  .Academy  of  .Arts  and  three  terms  as  president  of  the  Kansas 
.Sciences.  The  award  was  made  in  section.  N.E.L..A. 


W.  R.  Emerson  Made  Executive 
of  Oklahoma  Utility 

\\'.  R.  Emerson,  who  has  been  con¬ 
nected  with  the  public  utility  industry 
in  Oklahoma  for  25  years,  has  been 
elected  vice-president  and  treasurer  of 
the  Oklahoma  Gas  &  Electric  Company. 
Mr.  Emerson  has  a  long  record  of  serv¬ 


ice  with  the  Bylleshy  hhigineering  & 
.Management  Corporation,  devoting  his 
attention  especially  to  the  development 
of  its  utility  accounting  system.  He 
was  formerly  secretary  and  treasurer 
Oklahoma  Gas  &  Electric  Company. 

Mr.  Emerson  has  taken  an  active  part 
in  association  work,  having  been  chair¬ 
man  of  the  Accounting  National  Sec¬ 
tion  of  the  National  Electric  Light 
•Association  and  chairman  of  the  ac¬ 
counting  section  of  the  Southwestern 
Geographic  Division. 

T 

.Morse  Dell  I’lain  has  been  elected 
I)resident  of  the  (iary  Heat, 

Light  &  W’ater  Company,  formerly  a 
holding  of  the  United  States  Steel  Cor¬ 
poration,  now  in  control  of  the  Insull 
interests.  George  N.  Kooker.  who  re¬ 
signed  as  president  of  the  old  com- 
])any.  was  elected  first  vice-president  of 
the  new  organization.  The  old  directors 
resigned  and  a  new  board,  of  which 
.Samuel  Insull.  Jr.,  was  named  chairman, 
was  elected. 

j.  McIi.v.we.  formerly 
connected  with  Mcllvane,  Hurr  &  Com¬ 
pany,  Inc.,  has  joined  the  Bridgeport 
Brass  Company.  Bridgeport.  Conn.,  as 
central  station  sales  manager.  Mr. 
.Mcllvane  is  well  qualified  for  the  new 
work  he  has  undertaken.  He  received 
his  engineering  training  at  the  Carnegie 
Institute  of  'rechnology  and  spent  many 
years  with  the  Copperweld  .Steel  Com¬ 


pany  in  the  capacity  of  Eastern  sales 
manager.  This  background  was  broad¬ 
ened  by  the  experience  he  obtained  when 
he  established  his  own  business. 


C.  E.  Skinner,  assistant  director  of 
engineering  of  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company  and 
president-elect  of  the  American  Insti¬ 
tute  of  Electrical  Engineers,  received 
the  award  of  the  Lamme  medal  June  8 
at  the  commencement  exercises  of  the 
Ohio  State  University  for  meritorius 
achievement  in  engineering. 


T 

T.  D.  Crocker  Assumes  New 
Executive  Duties 


T.  D.  Crocker,  recently  elected  a  vice- 
[iresident  of  the  Northern  States  Power 
C'ompanv,  has  been  associated  with 
that  utility  since  1912,  when  he  entered 
its  employ  as  commercial  engineer  at 
St.  Paul.  One  year  later  he  became 
assistant  to  the  general  manager.  In 
1918  he  became  assistant  vice-president 
in  charge  of  operation  and  in  1923  was 
appointed  assistant  general  manager, 
which  position  he  held  until  his  recent 
election  as  vice-president. 

.Mr.  Crocker  was  born  in  Cleveland 
and  was  graduated  from  Ohio  State 
University  in  1904.  In  the  same  year 
he  entered  the  employ  of  the  Milwau¬ 
kee  Electric  Railway  &  Light  Company, 
starting  in  the  power  plant  department. 


He  was  associated  with  this  organiza¬ 
tion  from  1904  to  1912,  (wcupying 
various  offices  and  finally  that  of  com¬ 
mercial  engineer  of  the  company. 

T 

Clark  Baker,  Sr.,  for  21  years  with 
the  National  Lamp  Works  of  the  Gen¬ 
eral  Electric  Company.  Oakland.  Cal., 


has  severed  his  connection  with  the 
company.  Regret  was  expressed  at 
his  discontinuance  of  the  promotional 
and  educational  work  of  the  National 
Lamp  Works  in  this  territory,  for 
which  Mr.  Baker  has  become  nationally 
famous.  A  pioneer  in  the  field  of 
lighting,  he  has  had  a  hand  in  many 
movements  which  have  resulted  in  the 
effective  development  of  modern  light¬ 
ing.  Recognition  of  the  educational 
and  promotional  work  he  did  was  ac¬ 
corded  him  by  the  General  Electric 
Company  in  1929  when  the  Charles 
.A.  Coffin  medal  for  signal  contributions 
by  employees  of  that  company  was 
awarded  to  him. 

• 

Roger  B.  McWhorter,  who  has  been 
prominent  in  engineering  activities  in 
Louisiana,  has  been  appointed  chief 
engineer  of  the  Federal  Power  Com¬ 
mission. 


T 

OBITUARY 

Hans  C.  Specht,  consulting  engineer, 
small  motor  engineering,  Westinghouse 
Electric  &  Manufacturing  Company, 
Springfield.  Mass.,  died  May  17.  He 
was  a  native  of  Germany,  a  graduate  of 
the  technical  college  in  Karlsruhe,  and 
a  member  of  the  American  Institute  of 
Electrical  Engineers. 

• 

Dr.  Samuel  Wilson  Parr,  professor 
emeritus  of  applied  chemistry  at  the 
University  of  Illinois,  died  at  Urbana, 
Ill.,  on  May  16.  He  was  widely  known 
in  power-plant  circles  for  his  experi¬ 
mental  investigations  in  the  calorimetry 
of  fuels  and  the  development  of  the 
Parr  low-temperature  process  for  cok¬ 
ing  Illinois  coal.  One  of  his  more 
recent  investigations  led  to  the  develop¬ 
ment  of  the  Parr  treatment  for  boiler- 
feed  water  to  prevent  rapid  embrittle¬ 
ment  of  the  boiler  metal. 

• 

Walter  Alfred  Moser,  45,  district 
manager  of  the  Westinghouse  Electric 
Manufacturing  Company  in  Salt  Lake 
City,  died  at  his  home  in  that  city  May 
22,  after  an  illness  of  seven  weeks. 
I'ollowing  graduation  from  the  Uni¬ 
versity  of  Nebraska,  school  of  engineet- 
ing,  in  1907,  he  became  associated  with 
the  Westinghouse  company.  He  haci 
been  district  manager  of  the  company’s 
.Salt  Lake  City  branch  for  the  past  four 
years.  Mr.  Moser  was  one  of  the  out¬ 
standing  figures  in  Salt  Lake  City  and 
the  intermountain  territory  in  actively 
promoting  the  interests  of  the  electrical 
industry.  He  was  a  past-president  of 
the  Electrical  League  of  Utah  and  a 
member  of  the  Utah  Society  of  Engi¬ 
neers  and  the  American  Institute  of 
Electrical  Engineers. 
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Financial  and  Statistical  News 


The  utilities  are  living  uptto  the  term  “shock-proof”  sometimes 
applied  to  them.  Despite  many  rate  reductions  50  of  'the 
largest  companies  show  earnings  for  the  year  just  ended  only 
1.5  per  cent  under  those  of  the  previous  year.  Dividend  changes  are 
virtually  negligible  and  in  the  great  majority  of  cases  payrolls  are 
being  well  maintained. 

- The  .^VEKAGE  OF  37  power  and  light  com.mon  stocks  is  up  a 

point  for  the  week  to  58.3,  against  a  high  for  the  year  of  74  and  a 
low  of  56.7.  High-grade  bond  averages  have  strengthened  further, 
but  only  marginally. 


Edstern  Utility  Group 
Sold  at  Auction 


NEW  CAPITAL  ISSUES 


.A  new  issue  of  $21,000,060  first 
mortgage  sinking  fund  gold  bonds  4^, 
per  cent  series,  due  1079,  of  Safe  Har¬ 
bor  Water  Power  Corporation,  uncon¬ 
ditionally  guaranteed  by  Consolidated 
Gas,  Electric  Light  &  Power  Company 
of  Baltimore,  was  offered  at  961  to 
yield  4.68  per  cent.  The  corporation 
was  organized  at  the  instance  of  Con¬ 
solidated  Gas  of  Baltimore  and  Penn¬ 
sylvania  Water  &  Power  Company. 


will  build  two  single-tower  steel  trans¬ 
mission  lines. 

The  new  transmission  company  has 
been  chartered  with  a  nominal  capital 
of  $5,000,  which  is  to  be  increased  at 
an  early  date  to  $2,000,000. 


The  group  of  utility  properties  com¬ 
prising  Atlantic  Public  Utilities,  Inc., 
Atlantic  Public  Service  Associates,  Inc., 
Keystone  Water  Works  &  Electric  Cor¬ 
poration  and  North  American  Water 
Works  &  Electric  Corporation  has  been 
sold  at  public  auction  in  Wilmington. 
Del.,  by  Clarence  A.  Southerland  and 
Ralph  J.  Ritchie,  receivers. 

This  sale  was  part  of  a  general  plan 
ot  reorganization  by  which  the  National 
Electric  Power  system.  Eastern  unit  of 
the  Insull  group,  is  to  acquire  the  equity 
stock  and  bonds  of  this  group  of  proper¬ 
ties,  serving  200  communities  and  with 
plant  and  property  assets  amounting 
to  $28,893,587. 


Simpler  Statements 

Help  Imp  rove  PubI  ic  Relations 


During  the  second  week  of  June  the 
Northern  States  Power  Company  made 
an  offering  of  refunding  mortgage  gold 
bonds,  priced  at  98J  and  interest,  yield¬ 
ing  4.59  per  cent,  a  piece  of  financing  in¬ 
volving  a  total  of  $10,000,000. 


SENTIMENT  in  favor  of  more  in- 
telUViblp  financial  statements  has 


^  telligible  financial  statements  has 
gained  headway  in  the  past  year  or  two. 
Many  utilities  have  simplified  their 


GROSS 


Portland  General  Electric  Company 
issued  4  per  cent  gold  notes  totaling 
$7,500,000,  the  price  being  99J  and  in¬ 
terest,  yielding  more  than  4.50  per  cent. 


I  Operating 
80H  Expenses 
381% 


Pennsylvania  Transmission 
Company  Launched 


Capital  Charges 
(  Bonds  and 
Preferred  Stock) 
5a.67o 


The  Pennsylvania  Tra.nsmission 
Company  has  been  organized  under 
Pennsylvania  laws  by  officials  of  the 
Safe  Harbor  Water  Power  Corporation, 
Lexington  Building,  Baltimore,  Md.,  af¬ 
filiated  with  the  Pennsylvania  Water  & 
Power  Company,  to  construct  and  oper¬ 
ate  a  steel  tower  transmission  line  from 
Safe  Harbor,  Pa.,  through  Lancaster 
and  York  Counties  to  the  Pennsylvania- 
Maryland  state  line.  The  parent  organ¬ 
ization  is  now  building  a  hydro-electric 
generating  plant  on  the  Susquehanna 
Ri  ver  at  that  place,  with  initial  capacity 
of  255,000  hp.,  to  be  divided  into  si.x 
turbine  units  of  42,500  hp.  rating.  The 
station  will  have  an  ultimate  output  of 
500,000  hp.  The  transmission  company 


Taxes 

10% 


Interest  and 
Preferred 
Dividends 
30.270 


Retirement 
Reserve 
13.1 7o 


Retiremenf  Reserve 
61% 


Balance  for 
Common 
28.3  7o 


Surplus  for 
Common  Stock 
\4.A% 


statements  and  monthly  reports  and 
have  made  them  more  readable. 

A  utility  executive  who  has  done 
much  in  this  direction  expressed  the 
opinion  to  the  Electrical  World  that 
it  might  help  public  relations  and  tend 
to  check  political  attack  if  all  utilities 
would  present  their  earnings  statements 
in  readily  intelligible  form.  Such  im¬ 
pressions  as  that  enormous  profits  are 
made  every  year,  that  stock  is  being 
“watered,”  or  the  public  overcharged 
may  be  disposed  of  by  a  little  more  lucid 
presentation  of  financial  statements. 
The  political  agitator  might  have  to 
seek  elsewhere  for  subject  matter. 

The  earnings  statement  of  Common¬ 
wealth  &  Southern  Corporation  for  1930, 
which  is  one  of  the  more  readable, 
shows  that  $141,656,530  came  in  from 
all  sources.  This  is  what  the  public 
paid  for  service.  It  cost  $54,970,356  to 
operate  the  system,  and  $14,002,056,  or 
10  per  cent,  went  in  the  form  of  ta.xes 
— to  various  government  bmlies.  The 
use  of  capital  for  the  year,  in  the  form 
of  bonds  and  preferred  stock,  cost  a 
little  over  30  per  cent  of  gross  revenue, 
or  $42,580,379.  Depreciation  reserve,  a 
very  necessary  provision  for  the  replace¬ 
ment  of  property,  took  $9,548,369,  or  6.7 
per  cent,  and  there  was  a  balance  of 
$20,555,368  to  reimburse  common-stock 
holders  for  lending  their  capital. 

The  limitations  of  this  twenty  million 
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I  'lUrplu-^.  are  seen  when  it  is  remembered 

that  the  corporation  had  over  34,000,000 
*  shares  of  common  stock  out  and  the 

I  dividend  last  year  was  60  cents  a  share. 

I  It  is  not  difficult  to  see  why  the  corpo- 

I  ration  decided  to  cut  to  40  cents  early 

I  this  year.  Nor  does  it  seem  likely  that 

^  any  sincere  critic  of  the  utilities  or 

(advocate  of  government  ownership 
would  deem  40  cents  a  share  on  stock 
for  which  many  holders  paid  over  $20 
£  an  excessive  return. 

I  There  is  a  growing  impression  that 

i  if  the  essential  facts  of  the  average 

I  utility’s  operations  were  presented,  not 

I  only  to  stockholders,  hut  through  the 

[  press  to  the  public,  in  simple,  straight- 

f  forward  form,  many  misunderstandings 

t  would  be  prevented  and  there  would  he 

V  more  public  appreciation  of  the  diffi- 

cultie^  and  less  tendency  to  believe  the 
.  simietimes  wild  generalizations  of  the 

politicians, 

▼ 

i  Weekly  Energy  Output 

Output  of  ei.kutkic  light  and  power 
*  companies  in  the  United  States,  as  esti- 

l  mated  by  the  statistical^research  depart- 

;  ment  of  the  National  Electric  Eight 

.Association,  is  shown  in  the  accom- 
;  panying  chart,  h'or  recent  weeks  and 

^  correspondingly  in  preceding  years  the 

energy  generated  was : 


- Millions  of  Kw.-Hr. -- 

Week  Ended  1931  1930  1929  1928 

.M^y  16 .  1.6.14  1,669  1,680  1,470 

•May  23 .  1,600  1,673  1,637  1,480 

May  30 .  1,565  1,627  1,606  1,370 

.lune  6 .  1,562  1,608  1,653  1,480 

June  13 .  1,581  1,663  1,675  1,480 


;  Operations  are  gradually  drawing 

I  closer  to  those  of  1930,  hut  are  down 

r 


compared  with  192‘>;  it  was  during  the 
spring  of  that  year  that  industrial 
activity  reached  its  zenith. 

Output  is  below  last  year’s  mainly  he- 
cau>e  of  reductions  in  the  central  in¬ 
dustrial  area,  where  the  figures  have 
generally  been  more  than  7  per  cent 
under  those  of  1930.  In  the  h'astern 
states  they  have  quite  uniformly  been 
higher,  the  average  increase  for  the 
past  six  or  seven  weeks  being  around 
3  per  cent ;  on  the  Pacific  coast  the 
fluctuations  have  been  greater,  with  an 
occasional  low  week,  but  with  an 
average  gain  of  2  per  cent. 

T 

Shrinkase  in  1930 
Was  in  Hyd  ro  Output 

Public  utility  plants  had  an  aggre¬ 
gate  rating  of  34,263,944  kw.  at  the 
end  of  1930  and  an  output  during  the 
year  of  95,936,097,000  kw.-hr.,  the 
United  States  Geological  Survey  re¬ 
ports  in  its  final  statistics  for  the  year. 


Of  the  total  output  94  per  cent  was 
generated  in  the  central  stations  of 
electric  light  and  power  companies. 
Further  details  as  to  classification  ap¬ 
pear  in  Table  I.  Although  plants  rated 
at  less  than  100  kw.  are  not  included, 
the  effect  on  the  total  rating  and  output 
of  omitting  them  is  negligible. 

According  to  Tables  II  and  III  34.4 
per  cent  of  the  output  came  from  water 
power.  This  is  the  smallest  fraction 
during  the  entire  period  of  twelve  years 
covered  by  the  Geological  Survey  sta¬ 
tistics  e.xcept  1924  and  1925,  which  had 
33.8  and  33.9  per  cent  respectively. 
'I'he  largest  was  39.5  per  cent  in  1928. 

New  ^’ork  leads  in  total  output, 
14,403,773,000  kw.-hr.  California  is 
second  with  8,948,326,000  kw.-hr.  In 
output  from  water  power  the  leaders 
are  :  California,  6,804, 162,0(K)  kw. :  New 
^'ork,  5,514,454,000  kw.-hr.  Four  states 
have  no  output  from  water  power : 
North  Dakota,  Delaware,  Mississippi 
and  Louisiana. 

The  fuel  consumption  listed  in  Table 
IV  is  equivalent  to  50,654,000  tons  of 
coal.  Energv  generated  from  this  fuel 
was  62,5 14,060.000  kw.-hr.  The  differ¬ 
ence  between  this  and  the  total  output 
from  fuel,  in  Table  II,  represents  energy 
generated  from  wooil  fuel.  The  con¬ 
sumption  is  equivalent  to  1.62  Ih.  of 
coal  per  kilowatt-hour.  In  1919  it  was 
3.2  lb.;  in  1928,  1.76  lb.;  in  1929, 
1.69  lb. 

Imports  from  Canada,  according  to 
Table  III,  have  been  around  1.500,- 
000,000  kw.-hr.  annually  for  the  past 
five  years  and  now  are  equal  to  1.7 
per  cent  of  the  energy  generated  by 
public  utility  plants  in  the  United 
.States.  Exports  are  negligible. 


Table  I — Classification  of  Public  Utility  Plants,  1930 


Ty|K'  of  Plante 

Uompaniee 

Plante 

Capacity 
( Kw.) 

'Potal  Output 
(Thoueand 
Kw.-Hr.) 

Ontral  etatione . 

.  1,490 

3,751 

31.976,138 

89,951,758 

KIwtric  railwave  . 

...  40 

54 

1,143,310 

2,577,485 

Steam  railroade . 

.  6 

7 

274,560 

699,438 

Hureaii  of  Reclamation . 

.  3 

10 

32,390 

145,053 

Public  worke . 

9 

13 

345.780 

1,119,018 

Manufacturing . 

.  61 

69 

491.766 

1.443.345 

1,609 

3,904 

34,263,944 

95,936,097 

Table  III — Energy  Generated,  Imported  and  Exported 


(Millinne  of  Kw.- 

Hr  » 

— 

-<  >utput 

Imported 

Ex  ported 

\\  ater 

Fuel 

from 

to 

Year 

Power 

Power 

Total 

t'anada 

Canada 

1919 

14,606 

24,315 

38,921 

1920  .  .  . 

_  16,150 

27,405 

43,555 

1921 

14,970 

26,005 

40.975 

685 

1922 

17,207 

30,447 

47,654 

977 

1923 

19,343 

36,322 

55,665 

1,344 

1924 . 

.  19,969 

39,044 

59,014 

1,302 

1925  . 

.  22,356 

43,514 

65,870 

1,286 

1926  . 

.  26,189 

47,602 

73,791 

1,506 

5 

1927 . 

.  29.875 

50,330 

80,205 

1,633 

5 

1928 

34,696 

53,154 

87,850 

1,588 

5 

1929 . 

.  34,629 

62,723 

97,352 

1.444 

6 

1930 . 

.  33.021 

62,915 

95,936 

1,620 

6 

Table  II — Regional  Output,  1930 


(Millione  of  Kw.-Hr.) 

Water 

Fuel 

Total 

Divieion . 

.  Power 

Power 

Power 

United  Statee . 

.  33.021 

62,915 

95,936 

New  England . 

.  2, 1 37 

4,263 

6,400 

Middle  .Atlantic . 

.  6,190 

18,946 

25,136 

Eaet  North  Central 

. .  2,217 

19,947 

22,165 

Weet  North  Central 

.  1.435 

4.547 

5,982 

South  Atlantic .  .  . 

.  5. 1 1 1 

5,784 

10,895 

Eaet  South  Centra! 

.  2,987 

895 

3,882 

Weet  South  Central 

.  66 

4,989 

5,055 

Mountain . 

.  3,012 

687 

3,699 

Pacific . 

.  9,866 

2,856 

12,723 

Table  IV —  Fuel  Consumption, 

Coal, 

by  Regions, 

Dil, 

1930 

Natural  Gae. 
Millions 

Divieion 

Short  Tons 

Barrels 

of  Cu.Ft. 

United  States . . 

42,898,067 

9,260,051 

120,290 

New  England . 

2,754,295 

1,780,346 

0 

Middle  Atlantic . 

13.959.521 

323,298 

87 

Eaet  North  Central 

15,593,430 

107,419 

*.27b 

W’eet  North  Central  . 

4,190,904 

823,781 

13,865 

South  Atlantic . 

4,086,922 

2,263,692 

94 

Eaet  South  Central . 

824,176 

109,770 

4,095 

Weet  South  Central . 

868.973 

1,090,963 

70.663 

Mountain . 

611,039 

486,332 

1,037 

Pacific . 

8,807 

2,274,450 

26,173 

1194 
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ample,  has  moved  so  much  upward  from 
^  its  December  level  that  it  now  surpasses 

the  status  at  this  time  in  1929.  The 
ith  last  peak  came  in  1930.  Similarly,  leather 
T  cent  since  last  winter, 
but  averages  lower  than  in  1930  except 
for  an  erratic  drop  in  May  of  that  year. 
The  textile  index  is  the  best  in  more 
than  a  year. 

Lumber,  rubber  and  the  stone  group 
gains,  but  iron  and  steel, 
metal  working  and  chemicals  dropped, 
while  in  automobile  manufacture,  nearly 
steady  since  February,  the  five-month 
cent  below  1930. 


tins  year’s  curve  compared  w 

the  two  are  closer  together  than  has  dimed  30  pe 
at  any  time  since  1929. 

Diverse  currents  mark  the  progress  t)f 
the  several  industries.  Broadly,  it  ap¬ 
pears  that  industries  having  to  do  with 
food  and  clothing  are  making  the  best 
progress.  The  statement  is  general;  of  also  show- 
course,  there  are  exceptions;  moreover, 
individual  plants  often  depart  widely 
from  the  average. 

Manufacture  of  food  products,  tor  ex-  average  is  20  per 
Index  of  IWanufac luring  Activity 

KiiNt*;  .Aver..K<‘  .Month 

May,  .April,  March, 

1931  1931  1931 

109.8  106  4*  108.2 

89.7  90.8  94.1 

1338  137  4  139.3 

126.8  122.0  116.8 

106.6  108.1  119.4 

94.0  94.6  103.5 

81.0  83.9  71.2 

97  2  91.5  93.2 

135.1  109.6*  123.0 

122.3  109.0  109.6 

89.7  92.5  98.3 

132.0  116.5  105.1 

103.7  100.0*  97.3 


Evidences  of  a  rise  in  industrial 

activity  during  the  past  few  months  year’s, 
are  now  so  definite  that  hesitation  to 
accept  it  as  an  established  fact  seems 
no  longer  justified.  The  low  point  was 
reachetl  in  December  and  January.  The 
.subsequent  improvement  surpasses  in 
magnitude  the  corresponding  change  in 
1929,  when  industry  was  climbing  to  its 
peak,  and  is  in  marked  contrast  to  1930, 
when  the  trend  was  downward. 

Returns  for  electrical  energy  con¬ 
sumption,  a  significant  indicator  of 
production,  covering  some  3,800  mills 
and  factories  as  received  monthly  by 
the  Electrical  World,  result  in  an 
index  for  May  of  this  year  13  per  cent 
above  that  for  January ;  in  1929  it  was 
only  3  per  cent  above ;  in  1930  2  jier 
cent  below.  It  stands  only  8  per  cent 
lower  than  it  stood  a  year  ago;  it  re¬ 
mains  19  per  cent  below  the  figure  for 
May,  1929,  when  manufacturing  activity 
was  at  its  height.  As  the  upper  chart 
shows,  owing  to  the  contrarv  slope  of 


Industrial  Group 

.All  industry . 

.Automobiles  (incl.  parts  and  accessories) 
Chemical  products  (incl.  oil  refining) .  . 

Food  products . 

Iron  and  steel . 

Metal  working . 

Leather  products . 

Forest  products . 

Paper  and  pulp . 

Rubber  products . 

Shipbuilding . 

Stone,  clay  and  glass . 

Textiles . 

♦Revisions. 


>ct«cl  for  Number  of  Working  Daiyg,but  Notfer  Seqsoneil  Variation 


/note*  of 


Previous 
•^ear  , 
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Averagis  Monthly 


[^hese  are  compiled  by  ELECTRICAL  WORLD  nnd  pre 
ppsed  on  monthly  ccnsLmption  of  electriccil  energy  by 
3,800  \arae  manufacturing  plants  in  various  indush'les. 
and  scattered  throughout  the  nation 
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Business  News  and  Markets 


Wholesaler  Sales 
Down  23  per  Cent 

Electrical  wholesaler  sales  for 
1930  droi)ped  23.26  per  cent,  from 
$589,497,000  in  1929  to  $452,349,000, 
according  to  figures  just  issued  by  the 
Jobber's  Salesman.  Range  sales  are  not 
included  in  these  totals. 

A  sharp  advance  was  made  in  re¬ 
frigerator  sales.  Coming  into  the  pic¬ 
ture  in  1926  with  total  sales  of  $2,947,- 
000,  refrigerators  reached  $17,584,545 
last  year. 

Power  motors  and  motor  control 
eijuipment  declined  only  slightly,  from 
$16.285,(K)0  to  $15,647,346.  Transform¬ 
ers,  insulators  and  other  central-station 
distribution  equipment  dropped’hy  about 
the  same  margin,  from  $15,583,000  to 
$14,294,550. 

Several  groujis,  on  the  other  hand, 
showed  substantial  gains  from  1929  to 
1030.  Fractional-horsepower  motors 
doubled,  from  $3,085,000  to  $6,253,401. 
.Measuring  and  testing  instruments  rose 
from  $2,008,000  to  $5,2’>2,608.  .Storage 
batteries  jumped  .sharply,  from  $579,000 
to  $5,069,867,  and  flatirons  increased 

from  $5,46‘^)’.000  to  $6,084,791.  Itican- 
de.scent  lamps  rose  slightly,  from  $54,- 
069,000  to  $54,707,448. 

Totals  for  t!ie  past  six  years  follow; 

_ $.'531,000,000  |  1928 _ $610,000,000 

1926  _  629,200,000  1929 _  589,497,000 

1927  _  675,661,000  |  1930 _  452,349,000 

T 

Weston  Electrical  Instrument 
Buys  Jewell  Company 

Annoi^ncement  is  made  by  the  Weston 
Electrical  Instrument  Corporation  that 
it  has  acquired  the  business  and  assets, 
subject  to  the  liabilities,  of  Jewell  Elec¬ 
trical  Instrument  Company  of  Chicago. 
The  Jewell  Electrical  Instrument  Com¬ 
pany  was  organized  in  1903  and  has 
been  prominent  in  the  small  instrument 
fiebl  for  many  years,  particularly  in  the 
manufacture  of  instruments  useful  in 
the  radio  art. 

'I'he  acquisition,  it  is  understood,  will 
give  greater  range  to  the  products  and 
service  of  the  Weston  company,  will 
afford  it  additional  distributing  facilities, 
especially  in  the  Middle  Western  held, 
and  lead  to  further  expansion  in  re¬ 
search  and  development. 

The  Jewell  activities  will  be  con¬ 
ducted  by  a  newly  organized  .subsidiary 
company,  to  be  known  as  Jewell  Elec¬ 
trical  Instrument  Company,  which  will 
continue  manufacture  at  the  Chicago 


plant  under  the  old  management  and 
without  substantial  changes  in  the  per¬ 
sonnel  and  sales  representatives.  Orval 
Simpson  has  become  chairman  of  the 
board  of  directors  and  Ray  R.  Simpson 
president  of  the  new  company. 

In  connection  with  the  acquisition  the 
Weston  company  has  issued  14,000  ad¬ 
ditional  shares  of  its  common  stock  in 
part  payment. 

T 

Garrard  Is  Awarded 
Longstreth  Medal 

The  Edward  Loncstreth  medal  has 
been  awarded  to  C'harles  George  Gar¬ 
rard  of  Thorn.  Dunstable,  Bedfordshire, 
England,  for  his  invention  of  a  speed 
reducer,  by  the  Franklin  Institute, 

T 


The  trade  practice  code  method  of 
regulating  industry  under  the  asgis 
of  the  Federal  Trade  Commission  has 
not  worked  out  in  many  branches  of  in¬ 
dustry.  Certain  industries  have  decided 
to  abandon  all  attempts  to  obtain  satis¬ 
factory  code  revisions  and  are  ready  to 
rely,  rather,  upon  the  Department  of 
Justice  for  relief  from  unfair  competi¬ 
tion.  While  no  action  in  the  matter  has 
yet  been  taken  by  the  various  branches 
of  the  electrical  industry,  a  number  of 
separate  sections  in  this  group  are  now 
studying  the  problem  to  determine  what 
course  of  action  .should  be  taken. 

The  decision  of  the  group  of  indus¬ 
tries  referred  to  above  follows  the  re¬ 
turn  last  week  of  80  codes  which  the 
commission  had  extensively  revised  in  a 
way  which  the  industries  believe  makes 
them  useless  except  as  a  restatement  of 
existing  laws  affecting  business. 

A  group  of  trade  association  execu¬ 
tives  and  attorneys  met  in  Washington 
last  week  and  adopted  a  resolution  de¬ 
ploring  the  action  of  the  commission  in 
adhering  to  the  extreme  revisions  of 
codes.  They  recommended  that  the 
Congress  of  Industries  discontinue  its 
efforts  to  get  favorable  consideration 
from  the  commission.  It  advised  the 
congre.ss  to  recommend  that  individual 
industries  continue  their  efforts  to  ele¬ 
vate  business  standards  with  or  with¬ 
out  the  co-operation  of  the  commission 
at  the  option  of  each  industry. 


Philadelphia.  The  Garrard  speed 
changer  is  of  the  adhesion  type  with 
hardened  steel  rollers  rolling  in  contact 
with  one  another  in  a  bath  of  oil,  pro¬ 
ducing  a  unit  of  extremely  high  efficiency 
which,  owing  to  the  absence  of  wear, 
is  maintained  throughout  a  long  life. 
The  Crocker- Wheeler  Electric  Manu¬ 
facturing  Company  builds  it  in  this 
country,  and  has  developed  it  in  sizes 
up  to  180  hp.,  and  large  numbers  are 
now  in  succesful  use  in  such  widely  dif¬ 
ferent  fields  as  steel  mills,  on  sub¬ 
marines,  in  pharmaceutical  plants,  etc., 
while  a  very  large  field  is  open  for  its 
use  in  connection  with  conveyors,  blow¬ 
ers  and  fans. 

Convincing  evidence  of  the  reliability 
of  this  speed  changer  is  its  recent  stand¬ 
ardization  by  the  Royal  National  Life¬ 
boat  Institution  for  Great  Britain. 

T  T 


Special  criticism  was  voiced  at  cer¬ 
tain  revisions  which  deleted  rules  cov¬ 
ering  practices  that  have  long  been 
recognized  by  the  courts.  The  com¬ 
mission  refused  to  recognize  the  use  of 
a  base  price  list,  for  e.xample.  Quota¬ 
tion  of  prices  as  so  much  “off  list”  has 
long  been  a  customary  practice  upheld 
in  the  courts  and  accepted  by  the  De¬ 
partment  of  Justice.  The  commission 
struck  out  rules  which,  in  specific  terms, 
purposed  to  prevent  price  discrimination 
as  defined  in  the  Clayton  act.  One  such 
deleted  rule  condemned  any  departure 
from  terms  and  discounts  that  would  re¬ 
sult  in  discrimination  between  cus¬ 
tomers  of  the  same  class  or  who  buy  in 
the  same  quantities.  In  another  de¬ 
letion  the  commission  apparently  denied 
that  there  is  any  discrimination  in  the 
sale  to  .some  customers  of  less  than  car¬ 
load  lots  of  merchandise  at  carload 
prices. 

▼ 

General  Electric  Adds 
Million-Dollar  Unit 

Public  inspection  of  a  new  niillion- 
dollar  arc-welded  transformer  tank  shop 
was  held  June  6  at  the  Pittsfield 
plant  of  the  General  Electric  Company. 
The  occasion  marked  the  completion  of 
the  latest  unit  in  the  company’s  manu¬ 
facturing  facilities.  It  will  be  devoted 


Trade  Practice  Code 

Method  Unsatisfactory 
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solely  to  the  manufacture  of  large  elec¬ 
trically  wciderl  steel  tanks  for  trans- 
torniers  and  the  complete  operation 
from  the  flat  steel  to  the  finished 
l)ainted  tank  will  be  carried  on  under 
one  roof. 

The  building,  which  is  550  ft.  long 
and  150  ft.  wide,  is  built  entirely  of 
steel  members.  More  than  1,500  tons 
of  structural  steel  united  with  more 
than  5,000  linear  feet  of  electrical 
welds  form  the  framework  of  the 
building. 


TRADE  BRIEFS 

Directors  of  Sylvania  Products  Com¬ 
pany  and  Nilco  Lamp  Works,  Inc., 
Emporium,  Pa.,  have  decided  upon  a 
merger. 

• 

Kahle  Engineering  Company  has 
opened  offices  and  a  warehouse  at 
548  39th  Street,  Union  City,  N.  J.,  t(j 
do  business  in  machinery,  equipment  and 
raw  materials  used  in  the  manufacture 


of  radio  tubes,  incandescent  lamps,  neon 
lamps  anrl  other  vacuum  products. 


Max  H.  Komig  has  been  appointed 
assistant  advertising  manager  of  Leon¬ 
ard  Refrigerator  Company. 


The  1931  edition  of  “Rare  Metals” 
has  just  been  published  by  the  Fansteel 
Products  Company,  Inc.,  North 
Chicago,  Ill. 

• 

For  the  three  months  ended  April  3U, 
Servel,  Inc.,  reports  net  profit  of 
$448,253,  equal,  after  preferred  divi¬ 
dends.  to  25  cents  a  common  share, 
against  a  net  loss  of  $45,19<)  in  the  pre¬ 
ceding  three  months. 


Diamond  Electrical  Manufacturing 
Company.  Ltd.,  of  Los  Angeles,  affiliated 
with  the  .Square  D  Company.  Detroit, 
recently  opened  a  new  branch  factory  of 
the  Diamond  Division  at  San  Francisco. 

T  ▼  T 


Holoptiane  Issues 
Li’sfitins  Publication 


.\  Ntw  PL'KLicATiox,  Under  the  caption 
"Lighting  Specifics  for  Clenerating  ami 
Substations,”  was  issued  recently  by  the 
engineering  department  of  the  Holo- 
phane  Company.  It  is  especially  for 
engineers  who  design  generating  sta¬ 
tions  and  substations  and  discusses  in 
considerable  detail  the  most  suitable 
type  of  lighting  in  the  various  plant 
locations.  It  outlines  the  requirements 
and  the  equipment  suggested  and  illus¬ 
trates  some  representative  installations. 


New  York  Metal  Prices 

■liiiir  10.  19)1  .luiir  17,  19)1 
fVnts  (ler  C'ent*  per 
!*ound  Pound 

Copper,  elert  roly  til-  8;  8 

F.ead,  Am.  S.  &  U.  priiT  ).75  ).7'> 

Antimony  6.20  6.  OS 

N’ickel,  in?ot  )S  )5 

Zinc,  spot .  i  65  3.65 

Tin,  Straits.  23.10  22.  0 

Aluminum.  99  per  edit.  23.30  23.30 


EXPORTS  OF  ELECTRICAL  EQUIPMENT  (PRELIMINARY) 


.Article 

Cenerators: 

Direct  Current — 

Under  500  kw . 

500  kw.  and  over . 

.Alternating  Current- 

Under  2,000  kva . 

2,000  kva.  and  over. . 
Steam  turbine  generator 

sets . 

.Accessories  and  parts  for 

generators . 

•Arc  welding  sets . 

Self-contained  lighting 
outfits . 

Batteries: 

6-volt  storage  batteries. . 
Other  storage  batteries.. 
No.  6  dry-cell  batteries  . 
Flashlight  batteries  .  . 
Radio  B  and  C  batteries 

fdry) . 

Other  dry  and  wet  cell 
primary  batteries . 

Transforming  or  converting 
apparatus  ,  Power 
transformers,  500  kva. 
and  over . 

Distribution  transform¬ 
ers,  less  than  500  kva. 
Instrument  transformers 

Other  transformers . 

Complete  battery  charg¬ 
ers  under  1 5  amp. 
Double-current  and  mo¬ 
tor  generators,  dyna- 
motors,  synchronous, 
and  other  converters .  . 

Transmission  and  distri- 
tion  apparatus: 
Switchboard  panels,  ex¬ 
cept  telephone . 

Power  switches  and  cir¬ 
cuit  breakers  over  10 

amp . 

Fuses . 

Watt-hour  and  other 

_  measuring  meters . 

Electrical  indicating  in¬ 
struments . 

Electrical  recording  in¬ 
struments . 

Otlier  electrical  testing 

apparatus. . 

Lightning  arresters.choke 
coils,  reactors,  and 
parts . 

-Motors,  starters,  and  con¬ 
trollers: 

Motors,  J  hp.  and  under 
■Motors,  over  . .  and 
under  J  hp . 


■ — - — .April - 

1930  1931 


- —  -.April 

— ^  - 

.Article 

Motors,  starters  and  con- 

1930 

1931 

trollers  (con.): 

Stationary  Motors— 

, 

1  to  200  hp . 

303,387 

185,225 

Over  200  hp . 

60,041 

15,578 

Railway  motors . 

Electric  locomotives- — 

28,475 

800 

Railway . 

16,660 

■Mining  and  industrial. 

55,861 

95,775 

Station  and  warehouse 
electric  motor  trucks. 
Starting  and  controlling 

18,324 

9,643 

equipment — 

For  industrial  motors. 

133,643 

147,774 

For  electric  railway 

and  vehicle  motors. 

11,538 

3,028 

Portable  electric  tools .  . . 
■Accessories  and  parts  for 

90,420 

85,064 

motors . 

208,069 

139,095 

Electric  refrigerators  and 

parts: 

Household . 

1,240,459 

1,165,547 

Commercial  up  to  1  ton. 
Parts  for  electric  refrig- 

255,685 

283,622 

371,398 

Electric  appliances; 

Electric  fans . 

158,943 

54,460 

Electromechanical  health 

18,834 

2,772 

exercisers . 

18,834 

2,772 

Electric  incandescent  light 

bulbs — 

For  automobiles,  flash- 

lights,  and  Christ¬ 
mas  trees . 

17,901 

12,944 

Other  metal  filament. . 
Other  electric  lamp 

109,583 

57,890 

bulbs . 

39,009 

9,620 

Flashlight  cases . 

.Searchlights  and  flood- 

142,749 

49,421 

lights . 

Electric  household  wash- 

55,538 

68,526 

ing  machines . 

Electric  domestic  vacuum 

163,650 

116,034 

cleaners . 

<  )ther  domestic  motor- 

204,818 

138,052 

driven  devices,  except 
tools . 

101,088 

49,836 

Electric  flatirons . 

23,033 

25,731 

Electric  cooking  ranges 
Other  domestic  heating 

21,569 

34.913 

and  cooking  devices  . 
Industrial  electric  fur- 

86.095 

66,536 

naces,  ovens,  and  other 
heating  devices . 

59,372 

77,221 

Therapeutic  and  x-rav 

apparatus . 

142,307 

108,750 

Signal  and  communication 
devices: 

Radio  apparatus- 
Transraitting  sets, 
tubes  and  parts .... 
Receiving  sets . 


147,384  37,398 

649.294  1,093,430 


Article 

Signal  and  coiimiunication 
devices  (con.); 
Receiving-set  com|>o- 

nents . 

f.oudspeakers . 

Other  rei-eiving-set  ac¬ 
cessories  . 

Telegraph  apparatus. . . . 
Telephone  apparatus-  - 
Telephone  instruments 
Telephone  switch 

boards . 

Other  telephone  equip¬ 
ment . 

Bells,  buzzers,  annuncia¬ 
tors,  and  alarms. . . . 

Other  electric  apparatus: 

.Spark  plugs . 

Other  starting,  lighting, 
and  ignition  equipment 

Insulating  material . 

Metal  conduit,  outlet. 

and  switch  btixes . 

Sockets,  outlets,  fuse 
blocks,  and  lighting 

switches . 

Electric  interior  lighting 

fixtures . 

Electric  street  lighting 

fixtures . 

Other  wiring  supplies  and 

line  material . 

Other  electrical  appara¬ 
tus,  n.e.s . 

Rubber  and  friction  tape 
Globes  and  shades  for  light¬ 
ing  fixtures . 

Glass  electric  insulators. .  . 
Electrical  porcelain; 

For  less  than  6,600  volts. 
For  6,600  volts  and  over 

Carbons  and  elei-trodes: 
Electrodes  for  ele<-tric 

furnaces .  . 

Other  carbon  prixlucts 
Insulated  iron  or  steel  wire 

and  cable . 

Copper,  bare  wire . 

Insulated  copper  wire  and 
cable: 

Rubber-<-overed  wire. . 

VVeatherproof  wire . 

Telephone  cable . 

(Ather  insulated  copper 

wire  . 

Nickel-chrome  electric  re¬ 
sistance  wire . 

T  otals . 

Four  months  ended 
.April  30 . 


1930 

1931 

217,686 

133,704 

260,065 

94.162 

116,736 

53,727 

44,175 

25,729 

44,874 

57,909 

39,194 

11,632 

380,082 

173.649 

35,141 

24,428 

105,582 

1 10,561 

174,307 

95,110 

82,447 

65,294 

109,833 

67,851 

153,217 

138,837 

170,632 

120,472 

25,470 

28,495 

122,154 

78,383 

742,337 

39,176 

378,394 

24,774 

50,654 

30,683 

37,177 

5,619 

56,757 

125,923 

17,732 
170.31 1 

144,946 

65,456 

141,105 

44.117 

21,333 

280,828 

7,841 

287,489 

87,131 

14,321 

19,210 

32,303 

27,4)6 

9.537 

274,000 

208.608 

12,077 

$11,453,970 

$9,880,701 

$48,628,763  $33,354,692 
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Market  Conditions 


Sales  uf  electrical  e(|uipment  have  .shown  a  derinite  increase 
on  the  Pacific  Coast  this  week,  although  volume  has  not 
advanced  greatly.  Re.sidence  building  is  active.  Small 
machinery  sales  have  definitely  increased  and  there  is  a  greater 
interest  shown  by  buyers.  Street-lighting  projects  are  giving  rise 
to  a  large  number  of  small  orders. 

- Business  in  the  Eastern  market  is  at  a  low  level  this  week, 

apparently  in  advance  of  a  substantial  increase  in  orders  now 
indicated.  Government  business  continues  active. 

T 


PACIFIC  COAST 

— Organizations  which  have  been 
trimmed  to  January  conditions  are 
notv  feeling  the  pressure  pf  present 
business,  'lohich  has  increased  in  the 
number  of  transactions  if  not  so 
}ireatly  in  volume.  Residence  build¬ 
ing,  for  example,  is  teithin  15  per 
cent  of  last  year,  zvhercas  indus¬ 
trial  eoustruetion  of  the  larger  sice 
is  only  50  per  cent  as  great. 

— Machinery  manufacturers  re¬ 
port  increased  sales  of  small  dis¬ 
tribution  transformers,  though  still 
beloiv  usual  June  standards. 

Interesting  orders  include  a  $7,500 
sale  of  Westinghouse  synchronous  con- 
den.sers  to  the  Northwest,  a  carload  of 
ranges  to  a  Seattle  jobber,  $12,000 
worth  of  network  protectors  and  a.c. 
transformers  for  the  Oakland  district, 
$28,000  worth  of  motors  and  distribu¬ 
tion  transformers  for  the  Hoover 
dam,  three  General  Electric  induction 
regulators  valued  at  $12,000  for  Santa 
Maria  and  three  333-kva.  General 
Eleetric  transformers  for  Coalinga.  In¬ 
dustrial  sales  are  featured  by  shipments 
of  machinery  and  supplies  to  several 
oil  fields  and  mines,  though  raw  mate¬ 
rial  conditions  in  those  lines  are  still 
poor. 

Government  business  includes  a 
pro.spective  $100,(K)0  electrical  contract 
for  the  Hawaiian  Islands,  a  $45,000 
contract  covering  Diesel  engines  and 
automatic  generator  equipment  for 
Alaska  and  a  $1,000,000  Phoenix  office 
building,  in  all  of  which  California 
bidders  will  figure.  About  $100,000 
worth  of  state  and  munici])al  lamp 
business  is  to  be  placed  within  the  next 
few  weeks.  Other  interesting  business 
includes  an  $18,000  electrical  contract 
for  Potmma,  a  $1,500,000  program  for 
California  state  hospitals,  a  $1,000,000 
combined  store  and  display  building 
for  Oakland  and  a  $1,000,(XX)  glass  fac¬ 
tory  for  Alameda,  an  $8(X),0(j0  health 
center  for  San  Francisco,  a  $5tX),000 
technical  educational  building  for 


T  ▼ 

Pasadena,  and  increasing  activity  in 
street-lighting  projects,  which  have 
been  very  quiet.  Contractors  are  now 
figuring  on  the  monumental  Golden 
Gate  bridge,  with  a  50  per  cent  longer 
span  and  a  1(X)  ft.  higher  tower  than 
any  previous  suspension  bridge.  Light¬ 
ing  is  to  feature  this  bridge. 

Largest  single  order  for  motors  was 
placed  last  week  by  the  Northwest 
Chair  Company  of  Tacoma,  which  plant 
is  changing^  from  line  .shaft  to  individ¬ 
ual  drive.  The  sale  involves  38  ma¬ 
chines  from  15  hp.  down.  Movement 
of  motors  reported  including  50  ma¬ 
chines  from  60  hp.  down  to  woodwork¬ 
ing  plants,  dealers  and  small  industrials, 
twelve  to  mines  from  50  hp.  down,  40 
to  miscellaneous  sources,  including  a 
few  to  lumber  mills,  and  35  from 
1(H)  hp.  down  to  pulp  and  paper  mills, 
canneries  and  for  agricultural  uses. 

Ninety  electric  ranges  were  sold  to 
the  Seattle  lighting  department  for 
$9,426.  An  award  for  the  installation 
of  a  lighting  system  at  the  state  Capitol 
at  Olympia  went  to  the  Martin  Hard¬ 
ware  Company  of  Olympia  for  approxi¬ 
mately  $15,000.  Puget  Sound  Power 
&  Light  Company  plans  immediate  re¬ 
construction  of  Index  pow’er  plant  and 
extension  w'ork  in  Snohomish  county 
costing  about  $15.(X)0.  P'lectric  refrig¬ 
erator  sales  are  reported  25  per  cent  or 
more  greater  than  last  year. 

CONSTRUCTION  I’ROJKCTS 

Southern  California  Edison  Company, 
Los  Angeles,  Calif.,  plans  extensions  in 
power  substation  in  Beverly  Hills  district, 
estimated  to  cost  $150,(XX).  Signal  Office, 
Ninth  Corps  Area,  San  Francisco,  Calif., 
will  receive  bids  until  June  29  for  under¬ 
ground  and  aerial  cable,  laterals,  terminals, 
etc.  (Circular  7).  City  Council.  Beverly 
Hills,  Calif.,  will  receive  bids  until  June  30 
for  70,0(X)  ft.  lead-covered  wire  for  Light¬ 
ing  District  No.  1.  Acme  Motor  Com¬ 
pany,  Vallejo,  Calif.,  plans  service,  repair 
and  garage  building  to  cost  about  $75,(X)0. 
Oakland  Laundry  Company,  Oakland, 
Calif.,  has  plans  for  a  plant  to  cost  over 
$200,()0().  National  Park  Service,  Under¬ 
wood  Building,  San  Francisco,  Calif.,  has 
an  appropriation  of  $68,000  for  a  power 
plant  in  Rainier  National  Forest  Park, 
Wash. 


SOUTHWEST 

— Activity  is  at  a  low  level  this 
week.  Manufacturers  and  jobbers 
interviewed  agree  that  there  has 
been  no  change  in  general  business 
conditions  previously  reported. 

Two  or  three  fair-sized  jobs  are 
being  figured  and  some  small  lots  of 
distribution  transformers  have  been 
shipped  from  stock.  The  only  contract 
reported  closed  was  for  an  out-of-doors 
substation  with  steel  framew'ork  trans¬ 
formers,  switches  and  lightning  ar¬ 
resters  for  an  oil  company  in  Oklahoma, 
the  total  amount  of  the  order  being 
$11,000. 

CONSTRUCTION  PROJECTS 

Board  of  Public  Service,  St.  Louis,  Mo., 
w'ill  receive  bids  until  June  30  for  a  400- 
kw.  d.c.  generator  and  2(X)-kw.  a.c.  gen¬ 
erator,  w'ith  auxiliary  power  equipment. 
Kansas  Power  Company,  Salina,  Kan.,  has 
completed  plans  for  a  power  plant  at  Fort 
Dodge,  Iowa,  to  cost  over  $150,0(X).  West¬ 
ern  Oklahoma  Hospital,  Supply,  Okla.,  will 
have  plans  drawMi  for  a  power  plant  to 
cost  $85,000.  Eagle- Picher  Mining  &• 
Smelting  Company,  Picher,  Okla.,  con¬ 
templates  lead  mill  to  cost  over  $300,(X)0. 
Joseph  Sanger,  San  Angelo,  Tex.,  is  at 
bead  of  project  to  construct  an  oil  refining 
plant  to  cost  over  $200,(XX). 

❖ 

NEW  ENGLAND 

— Order.s  for  electricai,  equipment 
eased  off  during  the  past  week  and 
buying  zcas  confined  to  small  lots, 
industrial  equiptnent  sales  declined 
and  small  motor  orders  dropped  to  a 
lower  level  in  volume.  One  manu¬ 
facturer  reports  little  interest  in 
heavy  machinery  and  inquiries  are 
confined  to  small  turbo-generator 
units,  a  number  of  rvhich  for  insti¬ 
tutions  zeill  be  placed  in  the  near 
future. 

General  scheduled  material  orders 
were  less  active  during  the  past  week. 
Central-station  equipment  is  in  less  de¬ 
mand  due  to  cancellation  of  a  number 
of  projects  involving  service  extensions. 
On  the  other  hand,  spotty  trends  are 
noted  in  pole  and  wire  orders  and  buy¬ 
ing  of  wiring  materials  is  uneven,  though 
school  contracts  in  good  number  are 
soon  to  be  awarded.  New  construction 
includes  a  new  picture  theater  costing 
$2,00U,(XX),  service  extensions  for  a  tele¬ 
phone  company  amounting  to  about 
$2,966,930  and  a  new  service  garage  and 
station  for  the  Boston  Consolidated  Gas 
Company  and  a  new  service  shop  for 
Boston  Airport. 

rONSTRUUTION  TROJEUTS 

State  Hospital,  Palmer,  Mass.,  contem¬ 
plates  an  equipment  storage  and  distribut¬ 
ing  plant  to  cost  $70,(XK).  Bureau  of  A'ards 
and  Docks,  Navy  Department,  Washington. 
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D.  C.,  will  receive  bids  until  June  24  for 
an  addition  to  hangar  and  shop  at  aviation 
base,  Squantum,  Mass.  (Specification 
6516).  Bureau  of  Supplies  and  Accounts, 
Navy  Department,  Washington,  D.  C,,  will 
receive  bids  until  June  23  for  one  electric 
test  bench  for  Boston,  Mass.,  navy  yard 
(Schedule  5902). 

❖ 

EASTERN 

— With  conditio.ns  .nor.m.m..  flic 
present  status  of  the  electrical 
equipment  market  at  Nezv  York 
zeould  be  considered  as  a  prema¬ 
ture  decline  into  summer  lethargy; 
as  it  is,  the  situation  is  one  to  be 
taken  as  another  lull  before  a  round 
of  orders,  for  it  zvonld  be  difficult 
to  find  a  market  more  erratic  in 
buying  characteristics  from  zoeek  to 
zceek. 

— SIZABLE  ck.n'Tral-station  Or¬ 
der  for  an  important  transmission 
line  is  a  bright  spot  in  immediate 
business  from  that  quarter,  zehile 
electric  locomotwes  for  industrial 
serz’icc  shozo  a  rather  encouraging 
trend  in  th*at  field.  Cozmiment  ac¬ 
count  continues  to  interest  a  large 
group  of  niannfactnrers,  despite  re¬ 
duced  lezrls  for  equipment  of  all 
kinds.  Floodlighting  apparatus  for 
airports  and  municipal  fields  carries 
a  stronger  tone  than  for  some  zceeks. 

General  Electric  Company  will  fur¬ 
nish  equipment  for  the  new  joint  trans¬ 
mission  line  of  the  New  York  Edison 
Company  and  Niagara  Hudson  Power 
Corporation  in  Westchester  County  and 
north,  and  has  secured  commitments  for 
three  30,0(K)-kva.  and  one  15.0()0-kva. 
synchronous  condensers  for  use  at  the 
Hell  Gate  station  of  the  first  noted 
utility  company,  six  large  auto-trans- 
formers  for  a  new  power  substation  to 
be  located  near  Poughkeepsie,  and  for 
a  15,(K)0-kva.  hank  of  transformers  and 
accessories  for  a  proposed  substation  at 
North  Troy.  The  transmission  line  will 
operate  at  132,000  volts  and  is  scheduled 
for  completion  in  the  fall.  General 
Cable  Company  is  expected  to  secure 
an  award  on  bid  recently  made  for  fur¬ 
nishing  a  quantity  of  lead-covered  cable 
for  the  city  of  Los  Angeles. 

Mid-W  est  Locomotive  Company  is 
the  succesful  bidder  for  two  gas-electric 
locomotives  for  the  .Albany  Port  Dis¬ 
trict  Commission,  Albany.  N.  Y.  West- 
inghouse  Electric  &  Manufacturing 
Company  will  furnish  all  electrical 
equipment  for  two  18-ton.  225-hp.  elec¬ 
tric  locomotives  for  the  Sterling  Coal 
Company,  including  pneumatic  control, 
air-brake  apparatus  and  auxiliary  equip¬ 
ment,  the  order  said  to  total  $24,000. 

estinghouse  is  understood  to  be  plac¬ 
ing  orders  with  industrial  interests  for 
materials  in  connection  with  recent  con¬ 


tract  for  electric  locomotives  for  Penn¬ 
sylvania  Railroad  Company  and  will 
make  substantial  purchases  of  copper, 
sheet  steel,  aluminum,  rolled  steel  for 
frames,  steel  shaftings,  forgings  for  cut 
gears,  mica,  etc. 

CONSTRUCTION  PROJECTS 

Stumpp  &  Walter  Company,  New  York, 
has  filed  plans  for  a  multi-story  storage 
and  distributing  plant  for  its  seed  business, 
estimated  to  cost  $175,000.  Sinclair  Re¬ 
fining  Company.  New  York,  plans  e.xten- 
.sions  and  improvements  in  oil  refinery  at 
Fort  Worth,  Tex.,  to  cost  over  $l,400.tKX). 
Darling  &  Company,  Chicago.  Ill.,  plan 
extensions  in  fertilizer  plant  at  Buffalo, 
N.  Y.,  reported  to  cost  (Over  $65,000. 
.Signal  Supply  Officer,  United  .States  Sig¬ 
nal  Corps.  Army  Base,  Brooklyn,  N.  Y., 
will  receive  bids  until  June  24  for  fuses 
rheostats,  plugs  and  other  supplies  (Circu¬ 
lar  196)  :  also,  at  same  time,  for  760,000 
ft.  of  wire  (Circular  195)  ;  at  same  time, 
for  armature  assemblies  and  magnetos 
(Circular  197);  until  June  26  for  rheo- 
vstats,  resistors,  relays  and  other  supplies 
(Circular  204).  Public  Service  F^lectric 
&’  Gas  Company,  Newark,  N,  J.,  plans 
steel  tower  transmission  line  from  Burling¬ 
ton  to  Trenton,  N.  J.,  to  operate  at  132,000 
volts.  Department  of  Public  Welfare, 
Philadelphia,  Pa.,  has  approved  plans  for 
a  cell  building  and  mechanical  shop  at 
institution  at  Holmesburg,  Pa.,  to  cost 
$259,990. 

❖ 

SOUTHEAST 

— While  central  stations  continue 
to  mark  time,  industrials  shozv  a  bit 
more  activity,  though  as  yet  this 
activity  is  reflected  principally  in 
the  increase  in  small  orders  and  in 
the  number  of  inquiries.  One  of 
the  larger  pozver  companies  in  the 
past  tzi'o  zveeks  ordered  $11,700 
zvorth  of  distribution  and  small 
pozver  transformers  and  $6,350 
zvorth  of  creosoted  pine  poles. 

Meter  orders  last  week  totaled  $6,800. 
.•\  power  company  on  the  west  coast  of 
Florida  ordered  40,000  lb.  of  bare  and 
weatherproof  copper  wire,  while  a  Ten¬ 
nessee  company  ordered  a  switch  house 
costing  $5,000.  Two  mills  in  north 
Georgia  are  revamping  their  lighting 
arrangements  and  last  week  ordered  a 
total  of  $0,000  worth  of  lighting  equip¬ 
ment,  while  another  mill  in  the  same 
.section  purchased  $5,000  worth  of 
motor  equipment.  Some  interesting 
prospective  business  includes  $50,000 
worth  of  motors,  transformers,  switch¬ 
board.  feeder  regulators,  etc.,  for  a  new 
north  Georgia  plant,  $20,000  in  motors 
and  crusher  machinery  for  a  Florida 
plant  and  wiring  materials  approxi¬ 
mating  $10,000  for  a  Georgia  plant  that 
is  changing  the  plant  layout.  These 
three  orders  should  be  placed  within 
the  next  couple  of  weeks.  Municipal 
and  county  owned  plants  were  respon¬ 
sible  for  several  orders  last  week,  a 
Tennessee  town  ordering  17,000  lb.  of 
bare  and  weatherproof  copper  wire. 


while  a  county  plant  in  Georgia  ordered 
similar  material  totaling  10,000  lb.  A 
Georgia  town  ordered  switchboard 
equipment  costing  $2,500  and  construc¬ 
tion  materials  amounting  to  $6,000  are 
to  be  ordered  this  week  by  another  town 
in  the  same  state. 

CONSTRUCTION  PROJECTS 

Virginia  Sch(X)l  Supply  Company,  Rich¬ 
mond.  \’a.,  plans  improvements  in  plant 
to  cost  over  $75,000.  American  Peanut 
Corporation.  Norfolk,  Va.,  contemplates 
alterations  and  improvements  to  cost  more 
than  $250,000.  darker  Pottery  Company, 
Fa.st  Liverpool,  Ohio,  has  approved  plans 
for  extensions  in  plant  at  Chester,  W.  \'a., 
to  cost  $150,000.  Carolina  China  Clay 
Company.  Penland,  N.  C.,  plans  clay-min¬ 
ing  plant  to  cost  approximately  $80,(K)0. 

❖ 

MIDDLE  WEST 

— .StKiin  IMPROVEMENT  ill  general 
business  obserzrd  the  first  zveck  in 
June  in  the  Middle  West  section 
appears  to  be  carrying  ozrr  this 
zveck.  The  volume  of  business  is 
increasing  gradually  and  a  better 
feeling  is  being  manifested  generally. 

— Some  encouraginc  reports  from 
the  Z’arious  railroads,  such  as  the 
re-employment  of  700  zvorkers  and 
the  purchase  of  500  nezv  bo.r  cars, 
are  particularly  welcome  at  this 
time. 

The  niajor  industries  continue  to 
maintain  their  positions,  with  some  large 
contracts  for  steel  being  placed  in  the 
Chicago  district.  The  production  of 
electrical  energy  remains  constant  and 
the  whole  business  aspect  appears  to  be 
taking  on  a  more  decided  upward  trend. 

Some  of  the  interesting  orders  placed 
this  week  include  construction  of  a 
66-kv.  high-tension  transmission  ter¬ 
minal.  structural  steel  for  a  12-kv.  dis¬ 
tribution  station  valued  at  $65,000, 
erection  of  structural  steel  for  a  12-kv. 
distribution  terminal  to  cost  $20,000. 
construc^on  of  an  underground  conduit 
line,  $35,000 ;  one  57-cell  operating  bu> 
battery,  3(X)  10-amp.  maximum  demand 
meters  and  65  Thompson  meters.  5  to 
25  amp.  capacity. 

rONSTKUUTION  I'KOJErTS 

Lake  Mills,  Wis.,  has  secured  permis¬ 
sion  from  the  state  to  build  an  addition 
to  power  plant  and  install  additional  equip¬ 
ment.  Edward  Katzinger  Company,  Chi¬ 
cago,  Ill.,  has  filed  plans  for  an  addition 
to  tinware  plant  to  cost  about  $150,000. 
Ozarka,  Inc.,  Chicago,  Ill.,  will  establish 
new  radio  equipment  manufacturing  plant 
to  cost  over  $75,000.  Streator  Clay  Com¬ 
pany,  Streator,  Ill.,  plans  extensions  and 
improvements  in  clay  tile  plant  to  cost 
about  $100,000.  Lighting  Cfunmission.  De¬ 
troit,  Mich.,  has  plans  under  way  for  a 
power  substation  to  cost  about  $50,000. 
Norge  Company,  Detroit,  Mich.,  contem¬ 
plates  expansion  program  at  electric  re¬ 
frigerator  plant  to  double  capacity. 
Olivet  College,  Olivet,  Mich.,  plans  power 
plant  to  cost  about  $40,000. 
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New  Equipment  Available 


Magnetic  Starter  Has 
Thermal  Overload  Relay 

An  kxplosion  -  tested  magnetic 
STARTER  recently  developed  for  line 
starting  1  to  5-hp.,  230  and  550-volt 
motors  on  applications  requiring  the 
U.  S.  Bureau  of  Mines  approval  as  per¬ 
missible  equipment  has  been  placed  on 
the  market  by  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company.  In¬ 
verse  time  limit  overload  protection  is 
supplied  In  a  thermal  ovcrloatl  relay 
with  characteristics  which  permit  the 
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short  high-current  peaks  caused  by  line 
starting  and  still  are  accurate  and  sensi¬ 
tive  to  any  overloads  of  long  duration. 
'I'he  time-saving  feature  of  automatic 
reset  is  supplied  on  this  relay. 

h'used  short-circuit  protection  is  ob¬ 
tained  by  a  fuse  connected  in  the  posi¬ 
tive  lead  and  low-voltage  protection 
which,  prevents  unexpected  or  unsuper¬ 
vised-  starting  is  provided  on  these  line 
starters.  The  start  and  stop  push-but¬ 
ton  unit  is  mounted  in  the  case  and 
operated  by  plungers  from  the  front. 
The  electrical  circuit  is  broken  by  a 
two-pole  magnetic  contactor  which  has 
an  arc-rupturing  capacity  of  150  amp. 
at  500  to  550  volts  when  totally  inclosed 
in  a  permissible  compartment. 
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2,500-Volt  Portable 
Current  Transformer 

A  I’ORTARI.E  CURRENT  TRANSFORMER  for 
general-purpose  testing  has  been  an¬ 
nounced  by  the  General  Electric  Com¬ 
pany.  Designated  as  type  PR-1,  the 
tr:Misformer  measures  3J  x  9\  in.,  with 
a  height  over  terminals  of  0|  in.  Weigh¬ 
ing  only  13  lb.,  the  transformer  is^ 


provided  with  a  convenient  carrying 
case  and  is  easily  handled. 

This  multi  -  range  transformer  has 
ratings  up  to  1,100  amp.  in  a  series  of 
eleven  steps.  The  secondary  rating  is 
5  amp.  The  transformer  is  suitable  for 
use  on  2,500-volt,  25  to  125-cycle 
circuits. 

The  metal  case  is  crystalline  lacquered 
and  the  cover  is  of  black  “Texolite." 
The  core  and  windings  are  firmly  at¬ 
tached  to  the  cover,  which  is  easily  re¬ 
moved  for  inspection. 
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Duplex  Flush  Receptacle 

A  TOP-WIRED  BROWN  bakelite  duplex 
Hush  receptacle  complete  with  brown 
bakelite  plate  having  integral  bosses  ha> 
been  announced  by  the  Bryan.  Electric 
Company,  Bridgeport,  Conn.  The  top 
wiring  terminals  of  this  receptacle  have 
two  binding  screws  in  each  side,  making 
of  the  device  a  connecting  block  as  well 
as  a  receptacle.  Bakelite  shoulders  pro¬ 
tect  the  screws  and  hold  the  wires  in 
place.  The  receptacle  has  a  completely 
inclosed  moisture-proof  bakelite  back. 
The  yoke  is  of  the  semi-flexible  type, 
which  facilitates  easy  adjustment  in  the 
box  without  sacrificing  the  rigidity  of 
the  device  after  installation.  The  fact 
that  the  bosses,  which  have  easy-finding 
ribs,  are  integral  with  the  plate  does 
away  with  imperfectly  fitted  plates. 
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Visual  Indication  of 
Interference  Intensity 

.•X  NEWLY  DESiG.NEi)  NOISE  and  inter¬ 
ference  locater  has  been  announced  by 
the  Tohe  Interference  Laboratories  of 
the  Tobe  Deutschmann  Corporation. 
Canton,  Mass.  The  circuit  consists  of 
four  especially  designed  stages  of  RE 
and  two  of  audio,  using  three  shielded 
grid,  type  232  tubes  and  three  type  230 
tubes  for  detector  and  audio  stages.  The 
output  circuit  of  the  audio  amplifier  in¬ 
cludes  a  transformer  feeding  an  in¬ 
tensity  meter  through  a  copper  oxide 
rectifier.  This  meter  provides  a  visual 
indication  of  interference  intensity,  an 
accurate  determination  of  interference 
or  noise  level. 

A  filament  meter  is  provided  to  in¬ 
sure  the  operation  of  the  tubes  at  their 
proper  rating,  thereby  prolonging  their 
life.  The  chassis  is  mounted  on  a  spe¬ 
cial  cast  aluminum  framework  and  is 
completely  inclosed  in  a  bakelite  case. 


Air  Cleaner  Uses  Fabric 
or  Fibrous  Filter  Medium 


Using  a  .new  adaptation  of  an  old 
principle,  an  air  filtration  process  has 
been  devised  by  the  Independent  Air 
Filter  Company  of  Chicago.  It  con¬ 
sists  of  a  series  of  superimposed  hinged 
wings  or  panels,  into  which  a  continu¬ 
ous  sheet  of  fabric  or  fibrous  filter 
medium  is  folded.  The  development  of 
wood  pulp  cellulose  made  possible  a 
compromise  between  the  original  cloth 
strainers  and  the  impingement  type,  but 
at  first  necessitated  higher  velocities 
than  were  consistent  with  proper  clean¬ 
ing  efficiency.  The  new  compact  air 
filter  incorporated  the  principle  of  low 
velocity  air  flow  without  sacrifice  of 
space  or  cleaning  efficiency.  It  is 
e(|ually  well  adapted  to  either  fabric  or 
fibrous  materials  and  has  made  possible 
the  Use  of  a  new  and  cheap  cotton  fabric 
filter  medium  that  possesses  all  the  ad¬ 
vantages  of  wool  felt,  yet  can  be  easily 
and  cheaply  replaced. 
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Three-Position  Grounding 
and  Disconnecting  Oil  Switch 


three-position  grounding  and  dis¬ 
connecting  oil  switch,  designated  as 
t\pe  GD,  has  been  placed  on  the  market 
In  the  G  &  W  Electric  Specialty  Com¬ 
pany,  Chicago.  Flat  contacts  are  keyed 
to  a  standard  G  &  \V  type  TT  cable 
head  and  the  transformer  terminals.  The 
links  with  floating  contacts  at  each  end 
are  contained  in  one-piece  porcelain 
bushings.  These  bushings  are  mounted 


in  impregnated  wood  strips  fastened  to 
a  yoke  at  each  end.  The  shaft  is  in  line 
with  the  cable  head  contacts,  about 
which  the  yoke  is  rotated  by  means  of 
the  operating  handle.  An  electrical  in¬ 
terlock  prevents  operation  while  the  cir¬ 
cuits  are  energized.  The  switch  is  rated 
at  15.000  volts,  250  amp. 
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